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l. Foreword

his publication is the result of the “Can

we learn from the heritage lost in a fire?”

project in which Finland, Norway and
Sweden consulted about their experiences and
knowledge of fires and the fire protection in his-
toric buildings.

We hope the information and knowledge
gathered during the project will help other people
working with fire safety or historic buildings to
find new ways of approaching the question. Here,
we attempt to present our discussions and exam-
ples so that they are easy to read but at the same
time, we give all necessary information. Our aim
is to show that there are an infinite variety of
measures and combinations for the fire protection
of historic buildings. When planning fire safety,
all aspects have to be considered carefully to find
the most suitable one for each case.

This publication consists of three main themes:

case studies, fire protection and actions after a fire.

In addition, we present general information and
some aspects of preventing a fire in historic wood-
en towns. Finally, we present an essay concerning
the problem of rebuilding after a fire.

The Appendices include a checklist on the
contents of a rescue plan and summaries (in Finn-
ish, Norwegian and Swedish).

We have added a list of publications from our
countries concerning the fire protection of histor-
ic buildings to the end of this publication. We
have also listed some useful Internet addresses
concerning these matters.

We warmly thank the Nordic Museums Com-
mittee who kindly financed our seminars and met
some of the costs for this publication. We would
also like to thank the Finnish Fire Protection
Fund, which subsidised this publication.

Locations of case studies and wooden towns discussed in this publication.
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Wooden towns are typical in all three countries (Rauma, Finland).

2. Introduction

2.1 THE PROJECT

he risk of fire is a serious concern espe-

cially in the Nordic countries, where the

majority of historic buildings are made
of wood. The laws and practices for fire protec-
tion are well developed but the legislation does
not usually specify the practices concerning his-
toric buildings, so there is need for cooperation to
promote this point of view.

As we have unfortunately had some serious
fires in historic buildings in the Nordic countries,
we thought that it might be possible to learn
something from them, such as how the fire start-
ed and how could it have been avoided. Another
question was whether fire fighting caused any ad-
ditional damage to the buildings and if it could
have been avoided.

There are some instructions on how to pro-
tect the ruins of a building after a fire and there
are international manuals for risk preparedness
that deal with highly theoretical approaches to
the measures to be taken after the fire. However,
there is still a need for philosophical evaluation
and discussion on “what to do after the fire”. In
addition, there is a need for practical instructions
on what to do after a fire has taken place.

The outcome of fires may vary a lot, from
partial damage to total devastation. Partial de-
struction raises difficult practical and ideological
questions concerning documentation, restoration
and financing. Even in the more serious cases of
destruction, there may be methods of documen-
tation that can secure at least some knowledge.

The above formed the background for the
project, which consisted of three seminars during
2003. The first seminar took place in Finland in
May, the second in Norway in September, and
the last one was held in Sweden in November.

The participants in the seminars had the op-
portunity to discuss the practices of fire protec-
tion and the actions following fires in all the par-
ticipating countries and they were able to learn
from each other’s experiences. We did not have
sufficient time to go very deeply into the details
of fire protection but we did learn that there are
many ways to prevent a fire and to protect build-
ings against fire. The important aspects are that
each historic building is unique and has to be
treated accordingly and that fire protection is a
continuous activity that should be considered part
of the normal maintenance of buildings. Another

A stave church is a medieval type of building that is mainly preserved in Norway (28 churches).

One stave church is also preserved in Sweden.



Large wooden farmhouses are found
in all three countries (Ringnes, Norway).

conclusion we reached during the discussions is
that low cost preventative measures, such as good
organisation, are mostly efficient.

We also discussed the actions to take after a
fire and the main thing that came up was that a
surprising amount of information could be gained
from the remains of a seriously destroyed build-
ing. The question of rebuilding after a fire is very
difficult; we did discuss some examples of this
during our project and these are introduced in

this publication.

2.2 (GENERAL FEATURES
OF THE FIRE PROTECTION
OF HISTORIC BUILDINGS
IN THE NORDIC COUNTRIES

A large proportion of historic buildings in the
Nordic countries are made of wood. We also have
densely packed historic wooden towns and their
structure makes it difficult for fire brigades to act
effectively. Fire can spread rapidly in dense town
structure made of wood. In the past, town fires
partially or completely destroyed many wooden
towns.

Some of the historic buildings in the Nordic
countries are located in remote places where there
is no electricity, proper supply of water, fire bri-
gade or people living nearby.

The climate in all our countries is cold in win-
ter and warm in summer, so there is a danger of
fire during long dry seasons: fire fighting can be
difficult and there can be extra damage to remains
when the temperature is below zero. Moreover,
some technical equipment has limitations during
cold temperatures. These facts create problems for
the fire protection of historic buildings.

2.3 PARTICIPANTS AND
THE ORGANISATION OF
GOVERNMENT AGENCIES
FOR CULTURAL HERITAGE

FiNLAND,

National Board of Antiquities (Museovirasto):
Martti Jokinen, architect;

Anu Laurila, architect;

Seija Linnanmiki, conservation officer

Norway,

Directorate for Cultural Heritage
(Riksantikvaren):

Einar Karlsen, architect;

Oddbjorn Sormoen, art historian

SWEDEN,

National Heritage Board
(Riksantikvarieimbetet):
Kerstin Alexandersson, architect;
Thomas Erenmalm, M.Sc.;
Sune Lindkvist, architect

The authorities in Finland and Sweden act more
like advisors, sharing information and making
statements. Due to special projects, their role in
Norway also includes planning and choosing the
technical equipment.

Finland
The Museovirasto (the National Board of Antiqg-

uities) in Finland has six units. Two units have
staft working on the fire protection of historic
buildings. The Department of Administration
employs one person who works on the fire pro-
tection of the buildings owned by the Museovi-
rasto. The Restoration Section, part of the De-
partment of Monuments and Sites, gives advice
and information and makes statements concern-

ing the fire protection of historic buildings.

Norway

There are five departments in the Riksantikvaren
(The Directorate for Cultural Heritage). The
Department for Conservation works on matters
concerning fire protection. The department has
even planned fire protection systems for such plac-
es as stave churches. The Department for Build-
ings, Monuments and Sites assists in this work.

The fire protection of Norwegian stave churches
was carried out mainly in the 1980s and 1990s.



The directorate gives advice to regional and local
conservation authorities, owners and others in-

volved in fire protection.

Sweden

There are five departments in the Riksantikvarie-
dmbetet (The National Heritage Board), two of
which work on matters related to fire protection.
The Heritage Department gives information, su-
pervises and grants permission for restoration in
accordance with legislation and the Conservation
Department gives technical advice and informa-
tion on fire protection.

2.4 SPECIAL PROJECTS ON FIRE
SAFETY IN EACH COUNTRY

Finland

The Museovirasto started to prepare instructions
for the fire protection of churches after the fire at
the Tyrvid medieval church in 1997. The instruc-
tions will be published in 2004.

The city Rauma carried out a fire protection
project after a fire threatened the wooden town of
Old Rauma (which is also a World Heritage Site)
in 1997. The project report was published in Finn-
ish in 1998.

Norway

The Riksantikvaren in Norway has been systemat-
ically working with fire protection since the 1980s
when sprinklers and fire detection systems were
installed in some stave churches. The work inten-
sified at the beginning of the 1990s because of the
threat of arson. Extensive measures were carried
out in the 28 surviving stave churches during a pe-
riod of less than five years. In addition to the stave
churches, there has been a program to protect a
number of the other 400 most valuable churches
built before 1800.

There was some work done during the early
1990s on the fire protection of the historic wood-
en towns in Norway. A pilot project in the forti-
fied town of Fredrikstad was carried out to test
external fire detection systems. The world herit-
age town Roros installed technical fire protection
in one block in 2003. The project for the fire pro-
tection of Reros will continue in 2004.

Fire protection projects have also been car-
ried out in industrial buildings, large farms and
manor houses, and houses belonging to famous
artists etc. These projects have been possible due

to the financial support granted by an insurance

company (Stiftelsen UNI).




Sweden

The Riksantikvarieimbetet has, in cooperation
with the Statens Ridddningsverk (the Swedish
Rescue Agency), published the handbook “Brand-
skydd i kulturbyggnader” on fire protection in her-
itage buildings. The Riksantikvarieimbetet has
also published a leaflet called “Azz skydda kyrkan
mot stéld och brand’ that deals with fire protection
in churches.

There was a project in Sweden on fire protec-
tion in the historic wooden town of Eksjé and
the results of that project were published in 1999
as a book titled “Brandskydd i tristider — Strategi
Jfor skydd av centrala Eksji”; a state-of-the-art-
report will be published in 2004.

In 2003, the Riksantikvarieimbetet made a
special study of churches destroyed by fire, “Kyr-
kan brinner — vad hinder sedan? The study fo-
cused on the discussions after the fire (these dis-
cussions dealt with the arguments and the results

of the fire).

Licence for hot works

One instrument that has decreased the number
of fires at sites (also at restoration sites) has been
“the licence for hot works”. The system was created

Sometimes the intention is good but something is missing.

by insurance companies but it has almost become
the standard in all our countries. The number of
fires at sites has declined by 50% over the past
ten years (Finnish figures). The training takes
one day and besides the theory, there is a practi-
cal exercise on different ways to extinguish a fire.
The licence is valid for five years.

2.5 FIRE PROTECTION OF
HISTORIC BUILDINGS

Let us define what the fire protection of historic
buildings means.

The main aim of ordinary fire protection is to
safeguard human life; the fire protection of historic
buildings also aims to safeguard the building and
its cultural heritage. This must be born in mind
when choosing the most suitable fire protection
measures for historic buildings because certain
equipment can sometimes destroy fabric or false
releases in sprinklers can damage sensitive materi-
als. Consequently, the aim of fire protection in his-
toric buildings is to gain “maximum safety with
minimum damage” in every phase of a project.

2.6 LEGISLATION ON
FIRE PROTECTION
IN EACH COUNTRY AND
THE WAY IT DEALS WITH
HISTORIC BUILDINGS

Acts concerning fire protection
In Sweden, a new Act (Lag 2003:778 om skydd

mot olyckor; Civil Protection Act) came in Janu-
ary 2004. The new Act and its regulations, includ-
ing ordinances and general advice, gives some rules
to be applied in the fire protection of heritage
buildings.

In Finland the Act (Pelastuslaki 468/2003;
Rescue Act), as well as the organisation of rescue
services, also changed at the beginning of 2004.
The new Act makes no mention of heritage build-
ings.

There is a rather new Act (Lov om brann- og
eksplosjonsvern av 14. Juni 2002, nr. 20; Fire and
Explosion Prevention Act) in Norway.

According to the Acts in each country, the
owner of a (heritage property) building bears re-

10>



sponsibility for fire protection and the local au-
thorities bear the responsibility for the rescue
service.

The primary interest in all these Acts is always
to safeguard human life and secondly to safeguard
property. There is no mention of historic buildings
in the Finnish Act but in Sweden, according to the
new Act, the owner of a protected heritage build-
ing has to report how the fire protection for the
building has been arranged to the local fire author-
ities. If necessary, the fire authorities can carry out
an inspection. In Norway, the Act states that the
local fire authorities are to inspect all registered
cultural heritage properties every four years. Un-
fortunately, the registers on cultural heritage prop-
erties are very often unavailable to the fire authori-
ties. Another problem is that if an inspection is
carried out, the officers very often only give priori-
ty to the measures to safeguard human life and
they do not take into consideration the cultural
value of a building. In order to change this prac-
tice, the Direktoratet for brann- og eksplosjons-
vern, now Direktoratet for samfunnssikkerhet og
beredskap (Directorate for Civil Defence and
Emergency Planning), in cooperation with the
Riksantikvaren, issued a booklet in 1997 that in-
cluded a checklist for fire inspectors.

Laws on cultural heritage

This law in Finland and Norway states that the
cultural heritage authorities should always be
contacted if a protected building is destroyed by
fire. The authorities will then decide on the nec-
essary measures.

The cultural heritage laws of each country
contain nothing else concerning fire protection.
The only point that can be applied is to the in-
stallation of fire protection technology; all altera-
tions and installations should be carried out in
such a way that they do not affect the value of the
heritage building. The legislation in all the coun-
tries stipulates that the permission of the heritage
authorities is needed for all alterations and tech-

nical installations.

Otbher regulations

In Finland, the Maankiytto- ja rakennuslaki (the
Land Use and Building Act) defines the essential

technical requirements for all buildings, including

< II

fire safety. Implementation of this Act is defined
in the National Building Code of Finland, part E
of which deals with fire safety. The regulations in
the Building Code are binding, but they concern
the construction of a new building. They are ap-
plied case by case for existing buildings if larger
repairs or alterations are carried out or if there are
serious shortcomings in fire safety. In all other
cases, old buildings are treated in accordance with
the safety regulations as applied at the time of
their construction.

The Plan- och bygglagen in Sweden and the
Plan- og bygningsloven in Norway (the Planning
and Building Act) also include regulations con-
cerning cultural heritage buildings, but there are
no special instructions for the fire protection of
these buildings.

2.7 COOPERATION WITH OTHER
AUTHORITIES DEALING WITH
FIRE PROTECTION MATTERS

The heritage authorities in Sweden and Norway
are in close contact with the rescue services. The
Statens Riddningsverk (the Swedish Rescue
Agency) and the Riksantikvarieimbetet in Swe-
den have jointly published a handbook titled
“Brandskydd i kulturbyggnader”. The book is di-
rected at local officials, heritage inspectors at the
municipal level, property owners and managers,
architects and other relevant bodies. The book
has received a good reception and the heritage
authorities are even asked to give lectures on the
subject to the rescue service authorities around
Sweden.

In Norway, the Direktoratet for samfunns-
sikkerhet og beredskap (Directorate for Civil De-
fence and Emergency Planning) has established a
national goal that no irreplaceable cultural values
should be lost in fire. The Directorate, in coopera-
tion with the Riksantikvaren, is planning to carry
out a survey on the fire protection in Norwegian
cultural heritage properties in the near future.

The contact between the heritage and fire
protection authorities in Finland is not so close.
There is a special need for instructions directed at
the local fire and building inspectors who bear
the main responsibility for supervising applica-

tion of the Building Code.



Aerial view of Old Rauma.

3. Fire protection in wooden towns

3.1 OLDb Rauma, FINLAND,
FIRE PROTECTION PROJECT

Old Rauma covers an area of 28 hectares and
there are 600 buildings, most of which are pri-
vately owned. It has a population of 800. Old
Rauma was added to the UNESCO World Her-
itage list in 1991. Some buildings have preserved
their characteristics from the 1700s, but the ma-
jority of the buildings received their current neo-
Renaissance exteriors during the active period of
renovation in the 1890s.

There was a threatening fire in Old Rauma in
the summer 1997. A girl was sunbathing and
smoking on the roof of an outbuilding. The ciga-
rette ash set some old dry leaves on fire in be-
tween two outbuildings and the fire spread rapid-
ly, totally destroying one outbuilding and damag-
ing two others.

It was after this incident that the fire protec-
tion project for Old Rauma was launched. Statis-




tics were collected and analysed. These statistics
indicated that the most common cause of fire was
a drunken person smoking. The number of fires
caused by electricity was reduced because during
repairs, all the electrical installations in the old
buildings were changed. Even if fireplaces are in
use in most of the buildings, they cause few fires.
In addition, the number of fires during the re-
pairs was low.

The Problem in Old Rauma is that some of
the commercial buildings are only used during
the day, so there is no one guarding them during
the night. Furthermore, the courtyards of com-
mercial premises are often used to store many
combustible materials.

The buildings were inventoried in order to
collect the basic information needed for the
project. The condition of the buildings was as-
sessed, the risks in every building were written
down and information concerning their occu-
pants was recorded. In this way, the fire authori-
ties became familiar with which properties were
more susceptible to fire. They also learnt that old
people were living on some properties and that in
the case of a fire they might be unable to escape
without help.

The actions needed to improve the fire protec-
tion of the area were discussed after all the above-
mentioned information. The aim was to find an

easy, cheap and effective means to improve fire

Many buildings in Old Rauma have the neo-Renaissance look.
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safety. The best result so far has been regular fire
inspections every three years. All buildings are
checked during these inspections, and instructions
are given if some properties need cleaning in order
to get rid of combustible material. In addition,
these inspections serve as a means to update the
information concerning the buildings collected
during the first inventory.

The most important buildings, such as the
museum, are now fitted with automatic fire alarms
and there have been proposals to install some kind
of simple version of this alarm system in the com-
mercial blocks. There is a proposal to install sprin-
klers between tightly packed buildings but so far,
no property owner has wanted to install (and pay
for) this system.

An essential part of the fire protection is to af-
fect the common opinions and attitudes of inhab-
itants. In Rauma, they have issued a leaflet telling
about the normal maintenance of the buildings
and giving instructions on simple measures for fire
prevention. Some training has also been organised
to teach people how to use fire extinguishers and
what to do in the event of a fire.

The project has raised the awareness of the
inhabitants and the Rauma fire authorities are of
the opinion that if there is a fire simultaneously
in Old Rauma and in the local paper mill, they
will go to Old Rauma because that is irreplacea-
ble and the mill only has “money that burns”.

3.2 LILLEHAMMER, NORWAY,
FIRE PROTECTION PROJECT

A project involving the fire protection of a street
lined with old wooden buildings (Storgata) has
been carried out in Lillehammer. A project group
was established with representatives from local
fire authorities, the district cultural heritage au-
thorities and property owners.

At first an inventory and a fire protection plan
was ordered from a fire-engineering consultant.
The result was a plan and recommendation for the
fire protection for each building. The basic idea
was to install the automatic fire alarm system in
most of the buildings and to make fireproof walls
between the attics of adjoining buildings.

After the plan was ready, the project group
encouraged the owners to implement it. They



Storgata in Lillehammer is a busy shopping street.

even requested tenders for the installation of the
fire alarm systems and construction of the fire-
proof walls to make it easier for the owners to
implement the plans.

The final decision and the costs for improv-
ing fire protection were left to the owners. The
majority accepted to install the alarm systems and
to improve the fire resistance of attic walls. The
local fire authority is in charge of supervising the
improvement. It has also made an action plan for
the area.

3.3 Roros, Norway,
FIRE PROTECTION PROJECT

Roros was founded in the 17th Century as a cop-
per mining town and it has preserved its 17th
century layout. Most of the buildings are from
the early 19th Century. Both the wood-built cen-

I4>

tre and a larger area around the town, with traces
of 300 years of mining history, are on The World
Heritage List.

Some work with fire protection was carried
out in the 1980s. There was a plan for the fire
protection of one block and a new fire engine was
partly financed by the Riksantikvaren. Fire detec-
tion equipment was installed in some of the
buildings belonging to a museum in the 1990s.
Fire detection had not been introduced into the
whole town because of problems with false
alarms from the then existing systems.

The Riksantikvaren gained experience with
systems for fire protection that overcome these
problems when working with fire protection for
the stave churches. The systems for exterior fire-
detection were tested during a project in the old
fortified town of Fredrikstad where also sprinklers



were installed in lofts with difficult access for the
fire brigade. It was no longer impossible to find
relevant technical solutions for the fire protection
of Raros.

In 2001, the Riksantikvaren paid for a prelimi-
nary plan for the fire protection of Reros. The plan
was carried out by Interconsult in Trondheim. In
April 2002, there was a conference in Reros to fo-
cus on the fire protection of wooden towns. In
2002, Stiftelsen UNI made 1.5 million NOK
available for the fire protection of Reros. In 2003,
The Department of the Environment granted a
further 1.5 million NOK. The available funding
was used for the following fire protection meas-

ures that were carried out for one block in 2003:

a high pressure water mist system

in all lofts and outbuildings (dry, manual sys-
tem supplied with water by the fire brigade),
high pressure water mist equipment

View of Raros.
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fitted onto an existing fire engine

fire hoses for the use during

the initial stages of a fire (standard fire hoses
in heated, isolated cabinets),

fire detection on the outside of buildings

and inside outbuildings (metal thread melting
at a certain temperature),

a truck with a lift for use by the fire brigade.

The national fire authorities granted 1 million
NOK for a research project headed by the SINTEF
fire laboratory and Interconsult. The project
served the main project in that it made sure the
know-how obtained is made available for other
wooden towns.

The project for the fire protection of Reros
will continue in 2004 after the installations car-
ried out in 2003 have been evaluated. It is possi-
ble that the number of installations will be re-
duced in the next stage of the project.




3.4 Exsjo, SWEDEN,
FIRE PROTECTION PROJECT

A fire protection project is still underway in the
old part of Eksjo, which is a wooden town from
the 17th century. Lennart Grandelius, the former
city architect, is the man behind this project.

The main idea and goal of the project is to
prevent a town fire, not single fires in particular.
The project started by studying the buildings and
their building techniques, materials and fire risks
based on information found in the archives. This
information was checked in situ. The risks for fire
spreading were mapped and all other risks not
found in the archived information were written
down during the visits to the buildings.

A fire protection strategy was made in ac-
cordance with the inventory and analysis of fire
risks. It consists of two aspects: how to prevent a
fire and how to limit a fire.

There were some special risks in Eksjo:
* there is a small river, Eksj64n,
in the middle of the town but if
the summer is dry there is insufficient water,
* it is difficult to approach many places
because of the way the town is built
(narrow streets etc),
* there is a serious risk of fire spreading
because there are very narrow and
high spaces between buildings,
* there is a risk of fire spreading
through timber walls that are in bad shape,
* there are ventilation holes etc.
in the walls between properties,
* there are windows in the walls towards
and above the neighbours’ roofs and walls,
* there are wooden ventilation channels,
* there are buildings of different heights
in the same block,
* sometimes, old wooden roofing is found
under the existing roof,
* apartments are small
so many people live in a small area,
* the first strength for rescue service is too low.

The present old Eksj6 is the northern part of the town that survived the fire of 1568.



Plan of the old part of Eksjo.

What has been done?

The strategy for Eksjé6 was made in 1999. In
2003, the Riksantikvarieimbetet asked Lennart
Grandelius to make a report on what actions
have been implemented in Eks;jo.

The municipality of Eksjo has taken an active
role in implementing the strategy. First, it was
thought that the municipality would only pay for
measures that dealt with joint fire safety and the
building owners would pay for the measures con-
cerning their properties. There are some excep-
tions as some sprinklers have been installed on
facades and some automatic fire alarms will be
installed in certain places at the expense of mu-
nicipality.

There was discussion about combining the
rescue services from Eksjo and a few other mu-
nicipalities but in the end, it was decided that
Eksj6 would have to have its own fire brigade for
the old town. If there is a fire alarm, the cultural
heritage authority will also be at the site.

<17

Here 15 a list of some of the measures
that have already been implemem‘ed.'

After the buildings were checked when
making the strategy, those building owners
who had something to do on their buildings
(such as closing or tightening openings,
installing fireproof glass etc.) received a letter
telling what they should do. Many of these

measures have been implemented.

After the fire in Jénkoping, the safety of
electrical installations was checked in four
selected properties. Some notes were given
concerning “everyday” (portable units)
installations, but fixed installations were
mostly safe. It was recommended that all
electrical installations be checked.

Households received a fire safety checklist
and regular checks are made to ensure that
these easy, low cost measures (such as the
storage of waste, removing combustible
material, tidiness, etc.) are implemented,
and they mostly are.

Manual sprinkler systems have been
installed in one narrow space between

two buildings and on two facades opposite
each other in one alley in order to provide

a “wet fire wall” in the event of a fire.

Eksjo was granted a subsidy in 2003 to

carry out the TUB (Tidig Upptickt av
Brand) project that deals with the early
detection of fire. The project will study the
early detection of fire by using existing
technology. The results will hopefully be cost
efficiency, reliability, the suitability of
solutions for different circumstances, etc.
One city quarter has been chosen as a test
place because there are all kinds of problems
there (it is very tightly packed, lots of tenants,
difficult for the rescue service to reach, waste
is stored in gateways, birch bark and boards
under present roofing, etc.)



They have understood the meaning of tidiness in courtyards in Eksjo.

3.5 ASPECTS ON IMPROVING
FIRE PROTECTION
IN HISTORIC WOODEN TOWNS

When preparing the fire protection project in a
historic wooden town, it is first necessary to make
the aims of the project clear. Is the main aim to
prevent single fires in single houses or is the goal
to prevent a town fire? This helps to find the cor-
rect measures to be taken and prevents the project
from become too overwhelming.

Usually the initiative for fire protection projects
that concern towns or large areas with wooden
buildings comes from the municipality. It is rec-
ommended that the municipality at first makes
an inventory of the fire protection aspects in the
area (using either their own staff or a hired con-
sultant). Information concerning fire risks (both
in single buildings and in the town structure) and
existing fire protection measures is collected dur-
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ing the inventory. A proposal is then made on
how to improve fire protection in order to achieve
the set goal.

The actions can be divided into two categories:
administrative measures that municipality and au-
thorities must implement and the technical meas-
ures that can be carried out by the municipality or
property owners. It often seems that the responsi-
bility for implementing these actions in the houses
and town structure is left to the owners and prop-
erty users. The authorities only carry out adminis-
trative measures such as action plans for the fire
brigade, frequent fire drills and fire inspections.
The municipality of Eksj6 had also installed some
sprinklers between buildings in order to make a
wet firewall in the event of fire. The goal of the



project was to prevent a town fire, so this was re-
garded as an effective measure. It is always impor-
tant to assess which actions should be left to own-
ers and which the authorities should carry out to
reach the project goal.

A common feature for all the projects that we
studied was that the training of property owners
and users was one of the most fruitful ways to
work. It is important that the owners and users
begin to understand that it is not only their prob-
lem if a fire breaks out in a single building locat-
ed in a tightly packed wooden town structure.

This training can be carried out in many ways.
Articles in the local newspapers, informative meet-
ings, information leaflets and letters addressed to
the owners can all be used. Practical training on
how to use fire extinguishers or fire hoses is a very
easy way to improve fire safety and to add to the
knowledge among owners and users.

After looking at the examples, we propose that
following matters should be considered when
starting a fire protection project in a historic

wooden town:

What is the goal of the project
(prevention of single fires or

prevention of a town fire)?

What kinds of risks are there on

single properties and in the town structure
and how they can be minimized?

What are the risks of a fire spreading
from one estate to a neighbouring one
and how can these be minimized?

How can the fire be limited

to a restricted area?

What can be done to detect fire

as early as possible?

What kinds of problems does

the fire brigade face when acting

in a town structure or on single buildings?
Is there enough water to extinguish the fire?
How joint training in fire protection can be
arranged for owners and inhabitants

(it is important to make them aware of the
fact that a fire in a neighbour’s house is a
threat to their own house too)?

What measures does the municipality

(or other authority) take and which

are left to house owners?

SJEKKE
TOALETTER
FOR DU

STENGER'
CAFEEN
SIEKK AT DET IKKE

LIGGER TORKEPAPIR VED
VARME PANELOVNER!

Small administrative measures can be taken as in this
example from Lillehammer. (“Remember to check

the toilets before you close the café. Check that there
are no paper towels near the heaters.”)
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There is still too much combustible material
in some of the courtyards in Rauma.



Aminneborg after the fire.

4. Case studies

I. AMINNEBORG,
MAALAHTI, FINLAND

This is a wooden mansion with a cellar, two liv-
ing floors and an unheated attic totalling 500
square meters. It was built in 1792. The construc-
tion is made of logs. Most of the original interi-
ors were destroyed between 1936 and 1964. The
oldest wallpapers still existing are probably from
the 1820s (but are covered with later layers).

Fire alarms were only installed on the living
floors and not in the attic, which was used as stor-

age.
The fire

The roof and the attic were destroyed by fire in
January 2003. (The temperature was —22°C).

The fire broke out in the floor between the
second living floor and the attic. The cause of the
fire was a short circuit in an old electric wire,
which resulted from condensation in the metal
coating around the electric wires. It is interesting
to note that the second living floor had been
heated for only a few years.

The fire was detected by the owner at 7.40
am. He noticed that there was no electricity in

the building and smoke was coming from the at-
tic, which was already on fire. The fire spread
rapidly.

The first fire brigade was on the site in about
ten minutes. They did not have a fire engine with
a ladder so they had to call for one and it arrived
about twenty minutes later. The fire fighters also
had some problems with the water supply. For
the short time, they had no water at all.

During the extinction of the smouldering
structures after the main fire had been put out,
the fire fighters used so much water that some of
it spilt into the cellar.

After the fire

The result of the fire was that all the roof struc-
tures and the attic were badly charred and the at-
tic floor support beams were badly damaged. The
ceiling, walls and the floor of the second living
floor were badly damaged because of the amount
of water used by fire fighters and there was also
damage to the first floor.

The first actions after the fire were to cover
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the attic with tarpaulin and to remove all waste
from the attic and the second living floor. Drying
the west structures then got underway.

There was no real documentation of the re-
maining structures of the roof. The only docu-
mentation was a series of photos showing the sit-
uation after the fire.

The building was not insured properly but the
owner wants to build the roof anew. He has asked
the Museovirasto for help and hired an engineer
to make the plans for rebuilding. The idea is to
keep the old shape of the roof using a new struc-
ture. The new attic will also be heated and not a
cold attic as it used to be. Another addition will
be two new attic windows.

What can be learnt?

It is important to check old electrical installations
regularly and to consider the effects of heating
previously unheated spaces. In addition, it is im-
portant to have fire detectors in all spaces, partic-
ularly in the attic. Fire brigades should have in-
formation concerning historic buildings in order
to act correctly. Remaining structures should be
documented as this might have revealed some-
thing interesting about the wood joints or other
details in the roof construction. A fire can provide
a researcher with an opportunity to find some-
thing that is normally invisible and unobtainable.

2. KOTASELKA,
Savukoski, FINLAND

This was the site of a simple logging hut about
30 km from the centre of Savukoski in Lapland.
It was made of logs and had a shingle roof. The
building had a floor area of about 250 square me-
ters. It was built in the 1950s and fully renovated
at the very beginning of 1990s. The first building
on the site was from the 1930s and it was burnt
during the war in the 1940s. The building from
1950s was not an exact copy of the old one but an
“improved” version.

The building was not regularly heated but
there were stoves and fireplaces for heating. There
was no kind of fire alarm system in the building
and no electricity. The building was protected by
the act concerning buildings owned by the State.
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The fire

The building was totally destroyed by fire in June
2001. The weather was very warm at that time of
the year. Two fishermen were staying in the hut
and they had had a fire in a stove. They did not
put out the fire properly before they went fishing.
The fire probably started from a sparkle that set
the dry shingle roof on fire.

There was no fire fighting. When the local
fire brigade arrived, the building was already lost.

The hut is next to a small river so there would
have been an ample and easy water supply. Only
some charred floor beams and the lowest logs re-
mained and there were some remains of the fire-
places and stoves.

After the fire

There was no documentation of the remains after
the fire. A few people from the Museovirasto vis-
ited the site soon afterwards and they took some
photos. It would have been possible to document
the location of floor beams and the system for the
foundation as well as the types of ovens using
drawings and to document the dimensions and
type of the wood material used in the lowest logs.

After the fire, it was checked if there was any
material (drawings, photos etc) on the building in
the archives of the Museovirasto. Only one draw-
ing (a plan), a few photos and some written doc-
uments of the renovations in 1990s were found
and it was decided that rebuilding the hut was
out of the question. A year later, the archives
were searched again and some twenty good quali-
ty photos were found. There were pictures of the
interior and facades. Also found were drawings to

=
= i

Kotaselki before the fire, just after its restoration in 1990s.



a scale 1:50 showing the plan, facade and one
section of the hut.

There was lot of discussion between the own-
er (the Museovirasto) and the user (the Savukoski
municipality) about whether should the building
be rebuilt. The insurance would have covered the
cost of rebuilding, but the idea of reconstructing
a lost building is unpopular in the Museovirasto.
Finally, it was decided that the logging site hut
would not be rebuilt but the money from the in-
surance would be used to restore other historic
buildings owned by the State in the municipality
of Savukoski.

What can be learnt?
The fire might have been avoided if there had

been a dense net in the chimney to prevent
sparks from flying onto the roof. A very loud fire
alarm might have made the fishermen notice that
the hut was on fire and they might have been
able to fight the fire.

Good documentation after the fire should
have been made to document the remains. In ad-
dition, a thorough examination of the archived
material should have been carried out immediately
after the fire in order to give proper bases for the
decision of whether to rebuild the property.

3. TyrvAA CHURCH,
VaMMALA, FINLAND

The church in Tyrvid was built in 1490-1530. It
burned in the 17% century but it was rebuilt again
in a slightly different form. Its interior was re-
newed in the 18" century. The old church was dis-
carded 1855 when a new bigger church was com-
pleted — it was even used as a hay barn until its val-
ue was rediscovered by one of the Art-Historic Ex-
peditions made by the Finnish Archaeological So-
ciety at the end of 19" century. The church has
stonewalls made of natural stone and bricks and
the roof and the interior are made of wood.

The maintenance of the wooden shingle roof
was neglected because there was no use for the
church, which is why more than half the roof had
to be renewed in 1995-1997. The old shingle roof
was made in 1748 by Antti Piiminen, a famous
master builder. Thirteen thousand shingles were
needed, which was an immense task for the vol-
unteers who did the job. The congregation cele-
brated the finished roof at the beginning of Sep-
tember 1997.

The fire

Three weeks later on the 21 September, the church
was set on fire by an arsonist, who was finally

Interior of Tyrvaa Church with its characteristic paintings before the fire.



caught in 2003. A local middle-aged man burgled
the church, but he could not find anything valua-
ble to steal. After leaving the church he realised
that he may have left his fingerprints there so he
went back to set the church on fire in order to cov-
er his crime. The fire was detected by neighbours
early in the morning by which time the church
was in full flame and nothing could be done.

All wooden parts (roof, ceiling, doors, interi-
or) burned down almost totally. Only one door
remained, but it was badly charred. Some of the
floor planks remained badly charred. The floor
joists were still in good condition. Some other
wooden parts survived. The walls, which were
made of natural stones and bricks, remained but
they had suffered from the heat. The plaster con-
tained so much clay that it was fired and fell
down during the next winter.

After the fire

Because it was autumn and there was a danger of
rain, work started by temporarily protecting the
ruins with tarpaulin. Soon the congregation de-
cided to build temporary scaffolding to protect
the remaining walls. The scaffolding was made of
corrugated steel plates. The door and window
openings were sealed with boarding.

Interior of Tyrvaa after rebuilding, without any paintings.
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A survey of the walls was carried out very soon
after the fire. The work was done by the Museo-
virasto with the help of one crafts school. The re-
mains were examined when the ruins were cleaned
up and all useful material was collected. All wood-
en parts with profiles or marks or some traces were
stored. All wrought iron nails were also collected.
All damage to the stonewalls was marked on exist-
ing drawings and the details and traces found in
the remains were documented at least by making
sketches and taking photos.

The decision to rebuild the burned church was
made very soon after the fire. The Museovirasto
promised to help the congregation by providing its
expertise.

Two open discussions were arranged to get as
many views as possible concerning the difficult
question of rebuilding. The main question during
the first discussion was how to approach the whole
issue: should the walls be left as a ruin, should the
roof be rebuilt and how and what should be done
with the interior and windows, doors etc? There
was a consensus that the roof must be rebuilt be-
cause it was well documented and it forms a domi-
nant feature in the cultural landscape.

Despite difficulties, the roof was subsequently
rebuilt as a training exercise and in accordance with
the old model. The documentation was rather good
but some details and dimensions were missing. The
shingles were made by volunteers.

Then second open discussion was arranged to
discuss the interior. An interior working group
was set up with members from the congregation,
the Museovirasto, and one famous modern archi-
tect. The group proposed that the interior should
be rebuilt so that the walls (remaining) were from
1500s, the floor (partly remained) from the 1600s,
the roof, ceiling, doors and windows from the
1700s and the benches and the interior painting
should be modern.

During the discussion, it was pointed out that
whatever is done it is a construction of this day. The
old one is lost and we cannot get it back.

It was decided that the exterior was to be re-
built as it had been. Invisible structures were made
partly using contemporary technology and some
reinforcement was added as demanded by the
structural engineers. The doors and windows were
reconstructed to represent the 1700s.



Work on the interior started by appointing an
architect who first made the layout design. The
benches were sized to fit to modern people and
some fire safety issues were taken into considera-
tion in the layout. The ceiling was made to imi-
tate the old one and the walls are treated with
lime wash as also in the original building. The
floor was made of planks in the same way as the
old one as it was well documented.

When making the plans for the interior, the
architect decided to follow the original design but
to simplify the detailing and show that the interi-
or was not from 1700s. The final surfaces of the
wooden fittings were planed by hand.

The question of painting the interior is still
open. A few modern artists have now been invit-
ed to make proposals and then the final decision
will be made.

What can be learnt
from the actions after the fire?

The cooperation between the rescue and heritage
authorities should be closer. There should be in-
structions on how and what to look for from the
remaining but charred material. The heritage au-
thorities should carry out a thorough investiga-
tion of the remaining material as soon as possible
after the fire, and all findings should be docu-
mented carefully. There is plenty of information
to be found even in charred pieces of wood.
After this kind of almost total destruction,
the value of good, advance, documentation can-
not be stressed enough. It also means that details
and structures as well as materials should be doc-
umented alongside the “normal” drawings.

What can be learnt
from the rebuilding process?

Before any decision is made, the situation and the
existing documents and knowledge on the burned
building should be thoroughly analysed. A check-
list for analysing the situation is needed.

If the building is to be totally or even partly
reconstructed, decisions should be made concern-
ing whether any research or tests are needed before
putting construction, materials or work methods
into practice.

Rebuilding provides an opportunity to learn
about old techniques and materials, but this kind
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of work needs more time than normal. In the
Tyrvii case, some things such as roof construc-
tion or the clay plaster inside would have required
detailed research.

4. CrTy BLOCK IN TRONDHEIM,
NorwAy

Trondheim is a medieval city. It was re-planned in
1681 with a Renaissance town plan with broad
streets to prevent the spread of fire. The block
damaged in 2001 had buildings dating from the
1840s. The block includes some stone cellars from
the Middle Ages. The buildings were primarily
used as restaurants, bars and shops. Most of the
buildings had walls of wooden log construction,
wooden cladding, wooden floors and roof con-
structions on basements of brick. The area was not
a conservation area but the buildings had been de-

fined as worth preserving by the municipality.

The fire on 7 December 2001

The fire started in a pan with hot cooking oil in a
restaurant kitchen. Cooking oil is a frequent cause
of fires. A couple of days before the fire, there were
some indications of problems with the electrical
installations in the restaurant. Fluctuations in the
power supply might have caused a failure in the
pan thermostat. The fire was reported to the fire
brigade at 10.45. The cook had been trying to ex-
tinguish the fire without success. All available
personnel from the fire brigade were on site be-
fore 11 o’clock. The Trondheim fire brigade also
got assistance from fire brigades in the neighbour-
ing municipalities and from the military.

There was an automatic fire detection system
in the restaurant. According to the fire instruc-
tions, this was only in operation between 04.00
and 08.00 when there was nobody in the restau-
rant. There was also an automatic sprinkler sys-
tem in the restaurant kitchen. The fire brigade
turned off the sprinklers as they thought the fire
was extinguished. The fire, however, had spread
to the ventilation room in the floor above the res-
taurant. The fire spread from the ventilation
room along the facades and through the lofts.
There was a shared ventilation system with venti-
lation ducts in several of the buildings. Many of
these buildings lacked firewalls between the lofts.



The fire in Trondheim.

It took the fire brigade hours to stop the fire
spreading to the remaining part of the block. A
wall of solid wood construction in one of the
buildings stopped the spread of the fire. A large
concrete building was also seriously damaged but

the fire brigade managed to stop the fire there.

After the fire

As Trondheim is a medieval city, archaeological
excavations have to be carried out before rebuild-
ing can start. The extent of archaeological exca-
vations was limited and areas in the interior of
the block were left untouched. The authorities
have not required the block to be reconstructed
with copies of the damaged buildings.

What can be learnt?

WHAT WENT WRONG?

*  The fire brigade lacked knowledge
of the properties.

*  The available fire fighting personnel
was not used effectively.

*  The fire brigade lacked modern
fire fighting equipment.

*  The fire brigade lacked safe access to
back yards.
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*  There was insufficient fire insulation,
particularly in the lofts.

* A sprinkler valve in one of the buildings
was turned off.

*  The building authorities lacked an overview
of the fire safety of the properties.

*  The building authorities had not used their
authority to make sure the reported lack of
fire protection was improved.

How wILL FIRE PROTECTION

BE IMPROVED AFTER THE FIRE?

*  The local authorities will carry out a risk
analysis for fire protection.

¢ The fire brigade will be strengthened,
particularly the department working
with prevention.

*  There will be improved routines for fire pro-
tection during the building planning process.

*  There will be improved cooperation between
fire-fighting personnel and fire officers.

*  There will be improved routines
for fire inspections.

*  There will be a project for the fire protection
of the historic centre of Trondheim,
including a survey of all the properties.



Interior of the Innset Church before the fire.

5. InnseT CHURCH, NOoRWAY

The parish church of Innset in the county of Ser-
Trendelag was built in 1642. It was the oldest ex-
isting timber church in Norway originally built in
a cruciform plan. It was a valued sight on a hillside
in a small community of 400-500 people. The
church could hold 300 people. The church burnt
down on the night of 3 November 1995.

The church was a log construction painted
with tar. It did not have any sort of fire protec-
tion, but this was being planned. At the time of
the fire, water was scarce and had to be taken
from a stream nearby.

The fire

There are farms in the neighbourhood, as close as
200 meters from the building, but nobody woke up
early enough to prevent the fire from spreading to
the whole church, nor were they in any way able to
take control of the situation. When a timber con-
struction of this size burns, the first minutes are
crucial. It is typical for a fire in a wooden church
to spread rapidly to the loft and tower, where it
gets out of control. Nobody knows exactly when
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the fire started. A neighbour living 200 meters
from the church was woken up by a telephone call
3.30 am from a person who had seen the fire from
the valley. It took 20 minutes for the fire brigade
to arrive at the site. Then there was really nothing
that could be done except prevent the fire from
spreading. The church burnt down completely, ex-
cept for one corner of the sacristy.

The actual cause of the fire is still unknown,
but the church burnt down when Satanist arsonists
were active and fresh footprints near the church
could indicate that this church was set on fire.
There was a case of attempted arson on 25 April
1995. The investigation after the fire concluded
that the electrical installations were sound and no
possible reason for the disaster was found. When
the fire occurred, the church was about to install
an automatic fire detection system with a grant
from the Riksantikvaren.

After the fire

Two days after the fire, the remains were searched
for possible items of historic value and measured
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by NIKU (the Norwegian Institute for Cultural
Heritage Research). But there was really not much
information to find in the remains.

The first reactions of the local community
were the desire to rebuild the church. In this rural
area, the church was the oldest and most visible
public symbol. Therefore, the loss of the church
and its tower up on the hillside evoked strong
feelings.

The present church is not an exact copy of
the lost one but at first sight, the exterior bears a
strong resemblance to it. The liturgy had changed
since the last restoration in the 1930s, and the
laws concerning public buildings, accessibility,
and safety has also changed. The architect also
had a desire to put his creative imprint on the
new building and building technology combined
with economics are also partly responsible for the

changes made.

What can be learnt?

What is probably most important from the her-
itage point of view is the fact that the old church
was not properly documented or measured.
A feasible rebuilding of the church was simply
not possible. The Riksantikvaren was not in-
volved in the process of rebuilding.

In this fire, almost all the things that could
go wrong went wrong: a long distance for the fire
brigade, no early warning systems, a lack of water,
and insufficient documentation.

6. EipsvorLr CHUrcH, NORWAY

The Church of Eidsvoll dates back to the Middle
Ages. Through the centuries the church has been
changed and enlarged several times to its present
size and shape — which has given it a 19% century
appearance. The church is a big construction of
different stones and bricks. The roof, however, is
of wood.

The fire

The fire alarm went off at about 6 pm on the
evening of 21 August 2000. The fire brigade was
at the site within minutes but due to earlier false
alarms, they waited for the churchwarden, who
had a key to the church, to open the front door.
As the churchwarden entered the church through
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the sacristy, he immediately saw that the choir
organ was on fire. The organ was positioned close
to the crossing in the southern arm of the cruci-
form church.

The fire spread from the organ up to the roof
of the nave, where the ceiling and roof construc-
tion were damaged. The organ in the west gallery,
far from the choir organ, was also ruined. Since
the fire started rather close to the choir, the bap-
tismal font and the several-storied altarpiece were
partially ruined. The painted canvas panels of the
altarpiece were damaged by the heat of the fire.

The short time between the alarm and the
arrival of the fire brigade saved the church but
still left the building with costly damage.

The most likely cause for the fire was the bad
condition of the electrical connection to the choir
organ. The fire did not have time to spread up-

The interior of Eidsvoll Church reconstructed.



wards to the church tower just above. If that had,
the church bells would easily have fallen in and
the wood construction in the tower would have

fed the fire.

After the fire

The damaged construction had much left of the
original material that could be feasibly recon-
structed with traditional methods. The Riks-
antikvaren contributed its know-how and the in-
surance covered the costs. The altarpiece was re-
stored but the choir organ was totally destroyed.
The main organ was technically badly damaged
and was rebuilt but the facade was reused.

What can be learnt?

Several things are to be learnt from this fire. The
tire brigade hesitated while approaching the
church because they suspected a false alarm. If
they had had the key to the main door, in a key
box at the entrance, they would have entered
more quickly. The churchyard was soft and the
gate narrow for the fire engines. This caused
problems and took time. The main reason for the
fire was the electrical installations. Proper main-
tenance of the installations could have prevented
the fire from starting.

Interior of Ringnes just after the fire.
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7. RINGNES FARM, NORWAY

Ringnes Farm is on the eastern shore of Lake
Mjosa. The land is very fertile and has been one
of the best farming districts in the country for
hundreds of years. The farm dates back to before
1000 AD but the present main building, com-
pletely built in wood, was built just after 1700.
The building is 30 meters long and consists of
600 m? on two floors. The building is listed.

The fire
On 10 September 1996 at 09.20 am, the owner,

who was working elsewhere on the farm, saw
smoke coming out of the main building. Nobody
was inside. He immediately phoned the fire bri-
gade, which, despite the 9 km distance, was at the
site in less than 15 minutes.

The fire started in an office on the ground
floor at one end of the building. The most proba-
ble cause of the fire was a malfunction in the fuse
box. The fire was under control after 4 hours.
The greatest problem was that the fire got spread
through hidden spaces and holes formed during
the many changes through the ages in the walls,
rooms and floors.

The fire was restricted to the part of the build-
ing used for living and more or less stayed out of




the section used for parties. Most of the doors in-
side where closed, which slowed down the spread
of the fire. The fire was restricted to half of the first
floor. Except for a few rooms that were completely
destroyed, the largest damage was from smoke,
soot and water. The house was filled with old piec-
es of furniture, paintings, decorated walls and ceil-
ings, and valuable old items.

The house had no alarm system connected to
the fire brigade. When the fire brigade arrived,
they soon found that the connections between the
farm’s water system and the fire brigade’s hoses
were different. This caused a costly time delay.

After the fire

The restoration of the building was undertaken in
cooperation between the owners, Riksantikvaren,
and the insurance company. The fact that the build-
ing was legally listed made its restoration more
complex, but it also made it possible to have the
restoration carried out according to antiquarian
principles. The insurance covered the extra costs.
The decision was made to return to the origi-
nal room plan, enfilade, which meant changes in
some walls and doors, and the building was divided
into two sections according to use — living and en-

tertainment. The wall surfaces in some of the

rooms were restored to the original, with the origi-
nal painted decorations. Since the house is not a
museum but a home for a modern family with
children, some of the changes in the living section
were made to fit these demands.

An automatic fire detection system has been
installed in the house. There is also portable wa-

ter mist fire fighting equipment (IFEX).

What can be learnt?

Good insurance is naturally important. The value
of a protected heritage building, i.e. a listed build-
ing, is often different from other buildings. In ad-
dition to functional value, a building literally has
different layers of history, all the storytelling his-
toric odd pieces and irregularities. A partial re-
building of these traces in credible traditional
methods may be costly, important and “incompre-
hensible” to modern insurance companies.

Dividing a building into different fire cells is
important in order to prevent a fire from spread-
ing. Even closed doors can effectively prevent a
fire from spreading. An automatic fire alarm sys-
tem connected to fire brigade saves lot of time
and it also works when there is nobody in the
building. The early detection of a fire can substan-
tially reduce the damage.

Reconstructed interior of Ringnes after the fire.
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The lost interior of S6dra Rada with valuable paintings.

8. Tue SODrRA RADA
MEDIEVAL CHURCH, SWEDEN

The old church of Sédra Rida was situated in the
county of Vistra Goétaland in Sweden near the
Lake Vinern. The church was owned by the Gov-
ernment and managed by the Riksantikvarie-
dmbetet. The old timber frame from the 14% cen-

tury was extremely well preserved, and had been

changed only slightly during the 17* century. The

interior had unique paintings on the walls and ceil-
ings, and particularly those in the chancel, from
1323, were of highest artistic quality. The enclosing
churchyard wall was also made of timber.

The building in the landscape, a witness of
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historical continuity at this place of early Christi-
anity, with strong links to religion and current ar-
tistic influences in Europe, was an important part
of local identity.

Before 1995, the fire protection of Sédra Rada
was modest. A pond was constructed near the
church during the 1950s to provide the water
supply in case of a fire. A fire hydrant was in-
stalled and a lightning conductor was installed to
the church. In order to increase the awareness of
the fire risks and to prevent fire damage in the
building, the property manager from the Riks-
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antikvarieimbetet initiated a number of seminars
and workshops in 1995 with the aim of identify-
ing the optimal level of fire protection whilst bal-
ancing costs and security.

Experts from the Fire Defence Agency, the
Riksantikvaren, alarm system producers and the
Riksantikvarieimbetet took part in these meet-
ings. The Riksantikvarieimbetet then engaged a
Norwegian company to produce a fire protection
plan. Their decision was to install a sampling sys-
tem that sucks air from inside the church into an
analysing unit outside the church. The system
sounded an alarm if there was fire or smoke in
the air from inside the church.

This was the level of protection chosen for the
church and it was 95% installed. Due to problems
with the alarm system contractor and some techni-
cal problems with the installation, the system was
not fully functional at the time of the fire.

The fire — 12 November 2001

The fire alarm went off at 01.53 am, both in the
chancel and the porch. The fire was discovered by
a neighbour at 02.18 am and he immediately no-
tified the central alarm service. The local fire bri-
gade arrived at 02.40 am. The police arrived at
02.57 am.

The fire spread very rapidly and it was not
possible for the fire fighters to save any interior
objects in the church.

The police closed off the area around the
church immediately after the fire and Hemvirnet
(the Voluntary Defence Organisation) protected
the area 24 hours a day for the first 5 days after the
fire. Thereafter, a fence and a powerful lighting
were installed around the building. Some weeks
later, a construction was built over the former
church to cover and protect the remains so they
could later be investigated. This “tent”-like con-
struction is still (2004) in use.

The investigation of possible causes involved
technicians and fire specialists. Police technicians
started a possible arson investigation the day after
the fire. They could neither verify nor exclude ar-
son. Other possible causes were an electric fault in
the alarm system connection box in the churchyard
approximately 8 metres from the northern facade
inside the wall. This box was checked but no con-
clusions were reached.
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The cause of the fire was unknown until the
autumn 2003, when a man voluntarily confessed to
arson during interrogation concerning the murder
of a child. The arsonist, who was mentally dis-
turbed, was convicted for arson in January 2004.
He had the inspiration to set the church on fire
from a TV-programme presenting old wooden
churches in Sweden.

It was not possible to save any interior objects
during the fire. Chandeliers, locks and other metal
objects as well as the baptismal font were all taken
care of immediately after the fire was extinguished.
Like everything else in the building, these objects
were badly damaged by the fire.

The remaining pieces of timber were num-
bered and stored. Experts on timbering tech-
niques carried out an antiquarian documentation.

An inventory was made of written sources
and drawings concerning the old church and the
results were put together. It was clear that this
unique church was relatively well documented,
although there were gaps. For example, no docu-
mentation was found about some of the paintings
in the aisle.

Almost immediately after the fire, the munic-
ipality and the local people started to demand the
church be rebuilt in the same place and with the
same appearance as the old one.

In February 2002, the Riksantikvarieimbetet
arranged the first meeting in Sédra Rada, which
brought together more than one hundred people,
where the Director General of the Riksantikvarie-
dmbetet promised to reconstruct the church.

After these events, the Riksantikvarieimbetet
started the S6dra Rada Project in collaboration
with the municipality, the inhabitants of the re-
gion, the county council and the county museum.
The project initially focussed only on rebuilding
the church. Now it has developed to an expand-
ing long-term project, aiming at

capacity building in cultural history and
regional growth,

increased commitment and interest

for our cultural heritage and
strengthening collaboration between
the national, regional and local levels.

Another objective is to create a centre for the differ-
ent building techniques used in medieval churches.



Many difficult decisions and adjustments are
yet to be made with respect to ethics, antiquarian,
technical and regional culture tourism. Seminars
and workshops have been arranged and they will
continue throughout the whole process.

The project is planned to end in 2008. After
the rebuilding and after the project is finished,
the church will be owned and managed by a
foundation called “Stiftelsen S6dra Rada gamla
kyrkplats”.

What can be learnt?

One important aim for those preserving cultural
heritage is the learning process concerning craft
skills. Restoring a building in the same skilled
manner it was once built adds invaluable knowl-
edge to the techniques of today. Another aim is
learning how best to make use of the strong me-
dia interest for the benefit of the process itself as
well as for the public.

Of course, this accident also shed light on the
awareness of fire risks, especially in this type of
wooden building, and the prevention of damage
caused by fire. For example, the Riksantikvarie-
dmbetet is working on a handbook showing how
to make good photographic documentation of a

cultural heritage such as medieval timber churches.

9. CITY BLOCK IN JONKOPING,
SWEDEN

The block and the buildings

A block named Arkadien in Jénképing began to
burn the 11 February 2001. The oldest parts of
the block were put up in 1630 as a courtyard sur-
rounded by wooden buildings near Lake Munk-
sjén. They were built for living and handcrafts
and nowadays they also house small boutiques,
barbershops and institutions. Three properties in
the block were more or less damaged by fire or by
the water used for extinguishing the fire. All the
buildings on one property were destroyed while a
big stone building in the same place was only
slightly affected. At least one of the buildings in
the block had a fire alarm. There was no auto-
matic fire-extinguishing equipment in the dam-
aged or threatened buildings.

The fire and fire fighting

After the fire brigade had evacuated people they
drew the lines from which they would fight the
fire. They had good experience from fire drills in
the very same buildings and they succeeded in
keeping the fire within the limitation lines they

had set. The firemen had a good water supply

The block in Jonkoping before the fire.
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from fire hydrants and the nearby lake. The ac-
tion that gave “fog spikes” in the attics was the
most effective, at least as long as the roofs were
intact.

Though there were fourteen flats and six com-
mercial apartments that were totally destroyed, the
fire brigade was rather satisfied; they succeeded in
saving three-quarters of the block, both in area and
in approximate value.

In at least one case, the rescue of valuables
succeeded well; the extinguishing water from
above threatened a glue-paint covered ceiling in a
café on the entrance floor. The firemen covered
the floor immediately with tight sheets and
pumped the water outside. As soon as they could,
the conservators got access to the ceiling to pro-
tect it from further damage.

Advice: A good knowledge of a building by both
the rescue service and the heritage authority will
increase the possibilities of a good result; an op-
erational rescue and salvage plan are good instru-

ments.

Problems in fire fighting

1. There were narrow, 0.2-0.5 m “passages” be-
tween some of the buildings that were originally
built as fire limitation space probably to be sprayed

The block in J6nkoping after the fire.

with water. They were up to 40 m long and went
from the ground to the eaves and they were often
used as storerooms for combustible materials. They
were sometimes blocked with boards or growing
plants at one or both ends. The walls in these pas-
sages were often covered with board or other
wood-based materials.

Consequence: These passages gave no protection
against fire spreading from one house to another.
In some cases, they even acted as a chimney. They
were often too long to be effectively sprayed with
water. Their length and narrowness also made it
difficult to enter them. The flames from the fire
went up to the eaves and into the attic.

Advice: Sprinklers under the eaves would proba-
bly have limited or even stopped the fire. Alarm
threads on the walls may have given early warn-
ing of fire in the spaces. A better possibility to
access the spaces would have achieved their orig-
inal purpose of fire limitation. Spreading fire
could have been limited if the passage walls had
been covered with non-combustible materials and
the spaces were tidy.

2. There were just a few fire-limiting walls in the
attics and between buildings.
Consequence: It was impossible for the firemen to
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limit the fire to a smaller part of the block.
Advice: Build fire-resistant walls (the heavier the
better) from base to roof and in the same section.
Doors in the walls should be made of non-com-
bustible material and be closed. A sprinkler in the
attic would have limited the fire.

3. One roof was (probably) covered with shingles
under sheet-iron.

Consequence:There was a shower of sparks over
the town.

Adwvice: Sprinkle the ridge and the roof if this
kind of structure exists.

4. The houses across the street (and even the
burning houses) had advertisement boards made
of combustible plastic on the walls.

Consequence: The firemen had some problems
getting the boards under control so that they
would not extend the fire.

Adwvice: Make advertisement boards of non-com-
bustible materials.

5. Some of the houses were painted in different
colours on the street side and courtyard side.
Consequence: The firemen found it difficult to ori-
ent themselves. If they enter the wrong yard, a
two-side attack could fail.

Adwvice: Provide information on these conditions
in the action plan.

6. One apartment in the attic in one house only
had access from the attic. Neither the fire brigade
nor the police knew about this apartment.
Consequence: The apartment was checked late by
the police. (Fortunately, it was empty.)

Advice: A comprehensive and updated action plan
tells the rescue staff about such things. Do not
have just one access to such an apartment.

The investigations

The investigations began the day after the fire.
The fire investigators interviewed some witnesses
and they got one photo from the early phase of
the fire from a private individual. They also got
some photos showing the situation before the fire
and up-to-date drawings of the block. These
drew suspicion to a certain part, a staircase in one
building. The first thing they concentrated on
was the electrical installations. There were some

signs indicating that the fire had occurred on the
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ground floor and they found some electrical
equipment in these rooms, including a freezer
and a heating fan. These were connected to the
electrical circuit over a multiple portable outlet.
The heating fan was installed to protect a water
pipe from freezing. The investigators found a
short circuit and a loose connection in the exten-
sion cables and plugs. This was probably the
cause of the fire.

Consequence: Some experts say that a loose con-
nection can develop great heat energy (up to 25%
of the connected power). One freezer would not
give more than about 50 W but a heating fan or
heating unit whatsoever (2 kW) gives up to 500
W of heat, which is dangerous when it develops
in a small area with combustible materials sur-
rounding it, e.g. plastics, paper and so on.

Advice: Always connect heating and other high-
effect units directly to a fixed electrical system.
Always check loose connections inside high-
effect and extension cord units.

After investigating the direct cause of the
fire, the fire and rescue authority analysed how
the building construction and the technical fire
protection system affected the development of
the fire.

Repair and rebuilding

Some of the houses from 19™ and 20™ centuries
were destroyed and some remained. The half-
burned houses were retained and repaired and

they were given an authentic shape.

What can be learnt?

Where such units were installed, the automatic
alarm systems worked as expected. After several
exercises in the block, the fire brigade was famil-
iar with the buildings. The brigades from the
outer parts of the municipality and from other
parts of the county had exercised with each other
and the rescue leader, so cooperation between the
actors worked very well during and after the fire.

The fire brigades have now increased their ef-
forts to make operational plans for the wooden
blocks in the town.

It is a good idea to carry out fire supervisory
duty in restaurants, shops and other commercial
places. Now all newly built living and commercial
apartments are fitted with sprinklers.



10. KaTARINA CHURCH,
STockHOLM, SWEDEN

Katarina Church was built 1656-1695. The ar-

chitect was Jean de la Vallée. The church was

damaged by fire and rebuilt again in 1723, but it

was not an exact copy. The magnificent tower
was new and was finished in 1739. The architect
then was Goéran Adelcrantz.

The church is on a hill in the south of Stock-
holm, Sédermalm, and you can see it from a long
way away. It is a very important part of the Stock-
holm skyline. The organ fagade, which is from
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Katarina Church
interior just after the fire.

1763, was by Jean Erik Rehn. The altarpiece from
1732 and the pulpit from 1753 were by Géran
Adelcrantz’s son Carl Fredrik Adelcrantz. The al-
tar painting from 1735 was by Lorenz Gottman.

The fire
The church was destroyed by fire in May 1990.

This is one of the most notorious fires in a cul-
tural heritage building in Sweden. Only the outer
walls made of stone (or bricks) survived. The



cause of the fire was most probably an electric
fault in the cable of the great hoist chandelier.
The church had no smoke detectors. Had there
been detectors, the fire would have been discov-
ered at an early stage and probably been put out.
The fire brigade was located next door to the
church. But when the fire brigade came to the
church, there was already a big fire and they had
no possibility to save the church. The church had
an old sprinkler system in the tower but it could
not be used because there was not enough water
in the municipal water pipes.

After the fire

Only the walls, some vaulted ceilings and the
ground floor remained after the fire. All other
things, the furniture, the altarpiece, the pulpit,
the roof construction, the bells and so on were ly-
ing on the floor. The conservators carried out an
archaeological excavation in the remains of the
building and found out the type of timber joints
used and other knowledge. They also saved pieces
of ironwork, nails, mounts and so on, that were
later reused in the new construction. Even an
original water-coloured de la Vallée-drawing was
saved. They also found the former cast iron bell
clappers that had been missing for decades.

The actors, the parish, the authorities, the
church board and the newspapers immediately dis-
cussed what to do with the ruin. The proposals were
many, from total rebuilding to a different shaped
youth centre. In the end, rather early (within a
week), the almost total rebuilding line had won.
The church had been a well-known landmark for
both citizens and sailors for almost 300 years.

The church board engaged, after advice from
the Riksantikvarieimbetet, a skilled architect and
a skilled constructor.

The project team agreed along with the
church board to give the building its shape from
the early 18" century (after the former fire), both
in its interior and exterior. Some traces from the
restoration in the 50s would be erased. The Riks-
antikvariedimbetet actively participated in this
discussion and through argument and permission
drove the design towards being more acceptable
from the antiquarian point of view.

The church board wanted non-combustible
roofing but the constructor said that a concrete

construction would be far too rigid for the fire-
affected and sensible walls. They ended up choos-
ing a timber structure for the building. Here, the
team had great help from the pieces found in the
fire remains.

The project team designed public facilities in
a new basement under the western cross-arm,
which led to an interesting archaeological excava-
tion.

The former altarpiece was rebuilt except from
some sculptures, which was impossible to do, and
the central painting, which would have been
morally wrong due the artistic aspect. The former
baroque organ from the 18" century, which was
taken down in 1870s was not reconstructed. The
organist wanted a more modern one. The con-
tracted architect gave the benches a new, func-
tional design.

What can be learnt?

You can never trust installations, neither electrical
nor the fire-protecting ones. They always have to
be checked regularly.

The roof construction was a very interesting
aspect in rebuilding. The architect proposed a
traditional wooden construction while the church
board wanted to use concrete. The matter was
studied carefully by evaluating the use of laminat-
ed timber and steel structures but finally it was
noted that the old technique with wood would be
the quickest, easiest and cheapest way to rebuild
the roof. So skilful carpenters were employed and
all parts were made on the site in order to adjust
them to the existing wall structures.
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Detail of the new roof construction made of timber
with wooden joints.



Pyhamaa Church.

5. Fire prevention and protection

5.1 INTRODUCTION

Fire needs three things to get started: combusti-
ble material, heat and oxygen. If one of these can
be eliminated, then fire is eliminated. With the
need or will to protect an old building and its
unique character, many of these eliminating ac-
tions can be contradictory. To reduce the amount
of combustible material (the fire load) without
taking it away, it could be stored behind plaster-
board or fire-protecting paint. This would give a
new character to surfaces, which is not recom-
mended. Even heat-limiting installations such as
inside or outside sprinklers and smoke lids in the
roof (to eliminate flashover) could reduce the his-
toric value of a building. To hinder oxygen from
reaching the building during a fire is technically
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difficult because of doors, windows and other
natural holes in houses are not airtight.

This chapter discusses these problems and
the way to deal with them in old buildings.

5.2 SOME EXAMPLES

Conflict with

construction and installations
Pyhimaan uhrikirkko (the Pyhimaa Old Church)

in Finland was built before 1667 and its interior
was totally decorated with water-soluble glue
paint. The congregation was going to install an
internal water mist system that contains more



than 20 chemicals, which might damage the sen-
sitive paintings. The Museovirasto did not allow
this; rather, it insisted that a mist system using
pure water should be used. As this system is more
expensive than the chemical one, the congrega-
tion did not accept the idea. Consequently, there
is no fire extinguishing system inside the church,
only fire alarms.

The existing wooden exterior boarding on
the timber walls is from 1960s. The logs in the
walls were soft and they were no longer able to
bear the load well; a new supporting frame was
needed all over the church. This was made of 4" x
4" wooden beams. This causes a serious risk of
fire because there is a gap between the log wall
and the boarding. The roof is also of double con-
struction. A shingle roof visible but underneath
there is an older roof made of smaller and thinner
shingles. There is also 10-cm wide gap that forms
a flue in case of a fire.

The windows were situated in the surface of
the wooden boarding. There were no windows at
all in the timber frame. This meant that the gap
between the boarding and the frame was directly
connected to the interior. This was again a seri-
ous fire risk. To prevent an arsonist from throw-
ing something like a “Molotov Cocktail” through
openings the existing glass windows were changed

The gap between the log wall and the exterior boarding.
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The water mist cannon in the vicinity of Gol stave church.

to a shockproof material. New glass windows were
made for the timber frame. In addition, a sprin-
kler system was installed outside the church, un-
der the eaves and on the ridge. This sprinkler sys-
tem may be too visible.

Technique also needs human beings

There is a stave church in the Norsk folkemuseum
(open-air museum in Oslo). It was moved there
from Gol. Many different systems have been used
to protect the church against fire.

For fire detection, an air sampling system is
installed in the church. It is so sensitive that it
will also detect external fires. Inside, there is a
water mist sprinkler system. An “ordinary” sprin-
kler system is installed in the gallery outside, + a
water mist in the apsis. Four water mist cannons
are installed outside the building. Double plastic
tubes (that melt in a fire) activate the canons and
the water mist in the aisle; all the heads in the
aisle are released simultaneously whereas in the
choir and around the apsis the heads are released
individually. There is a gas flask in the technical
room to provide pressure for the release system in
the event of a power failure. The technical room,
which is needed for the equipment, is built un-
derground. The cannons were installed first and
then the sprinklers. Now, there is perhaps too
much equipment.

There was a false release in the stave church
in the winter 2003, when the water mist system
was activated. The mist fell to the floor as snow
without causing any damage. The cause for this



false release was a leakage in the detector pipe.
The plastic tubes were installed too tightly so
that they would not swell or shrink with fluctua-
tions in temperature.

There are two caretakers who know how to
operate the system and they check it once a week.
A thorough check is carried out at least once a
year.

There is also a net of fire hoses that covers
the whole area of the open-air museum. These
hoses have been equipped with a sabotage alarm
and the water for them comes from the commu-
nal water pipe. There are fire detectors in the
museum buildings. They are black because this
colour merges well into the old wooden surface.

Systematic organisation is essential

Statens Fastighetsverk, (the Swedish National
Property Board) has written “Instructions on fire
safety in national monuments” (Instruktion for
brandsikerhet i statliga byggnader). Here are
some excerpts from the instructions:

“There are special requirements for historic prop-
erties in terms both of how materials and design
withstand fire and the possibility of matching
fittings and other measures to the historic envi-
ronment.”

“THE PROPERTY MANAGER IS OBLIGED TO:
L]

Identify who is responsible for what in
relation to the fire safety of the property.

Carry out regular training of staff and ensure
that the tenants’ staff receives training.

Maintain continual contact with the

Fire Service in order to ensure that they
know the property, understand its value and
prepare intervention plans.

Document incidents, analyse them and draw
conclusions.

Carry out and document a risk analysis and
assessment of the cultural and economic value
of the building and coordinate this with the
tenant’s analysis and assessment of collections
and other valuable inventories.

Draw up operating instructions and organise
maintenance.”
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The Statens Fastighetsverk has also been working
on fire safety matters during the repairs. When a
building is turned into a building site, they esti-
mate that the risk of fire increases 30 times. Fire
compartments and fire safety equipment are not
usually active at that time and the building activi-
ty itself increases the fire risk because of hot
works and so on. Therefore, they have tried to
create ways to make the sites safer. The following
measures can be taken:

* Work on repairs should be carried out so that
a building is divided into fire compartments.
A portable fire alarm system called
MADAMM can be used; its working range is
50m and it is a sampling system (should be
used only when there is no work on in the site,
such as at night and on weekends, because the
dust can cause problems). The price for one
unit like this is about 45 000 SEK (2003).

All workers on the site are trained from the
very beginning to consider fire safety.

The rescue of human beings must be ensured in
the event of a fire; fireproof elevators can be
used (there is high pressure in the elevator well;
it is normal technology for high-rise buildings).
These fireproof elevators are in use not only
during the building activity but they also

function normally even in the event of a fire.

“MADAMM” a movable air sampling fire detector.



5.3 How To cHOOSE
FIRE PREVENTION AND
PROTECTION METHODS

Here are some basic recommendations for
choosing the fire protection method
and equipment:

Consider each building unique. Therefore,
it requires unique and creative solutions.
What is usually needed is the combination
of organisational and technical fire safety
precautions. Often a good organisation can
minimise the need for technical adaptations.
First try low cost methods complete with
installations.

Good solutions need cooperation between
the owner, the fire inspector and the heritage
inspector.

Sprinkler heads do not disturb the space very much
if installed carefully.
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SOME KEY WORDS FOR FIRE PROTECTION:

* Maximum safety with minimum damage
* Extended cost-benefit analysis
* Fire protection strategy

Maximum safety with minimum damage:
*  Choose fire protection methods that do

not involve interference with the building.
If interference is unavoidable, keep it

to the minimum, and it must be reversible.
New installations must be accessible for
maintenance and removable without causing
damage because they have a much shorter
lifespan than the building itself.

Technical installations and
information signs must be discrete.

Extended cost-benefit analysis:

* When choosing the systems for fire protection
both monetary costs should be considered as
well as the reduced cultural value of the build-
ing due to damage to the fabric of the building,
aesthetic interference, false releases from sprin-
klers etc.

Fire protection strategy:

* To minimise the interference to the building
and to secure the best use of available money, a
fire protection strategy should be carried out
before expensive technical equipment is in-

stalled.

5.4 Low cosT FIRE PREVENTION

The basic idea is that fire prevention is some-
thing that needs constantly to be worked over
and it has to be done systematically. Each herit-
age building should have a specially appointed
person with the responsibility and the training
for fire protection. He must carry out or order
regular fire inspections according to a checklist
that is specially made for each building. All ob-

servations must be well documented during in-



spections. The checklist and fire risk assessment
can be made with a fire inspector. In Sweden, the
new rescue law (Lag 2003:778 om skydd mot
olyckor, from January 2004) gives more attention
to fire safety documentation and the owners/ten-
ants responsibility and less to the fire inspections
carried out by the rescue service. The new rescue
law (Pelastuslaki 468/2003) in Finland and the
Norwegian law contain similar requirements.

There are some simple measures that can im-
prove the fire protection of a building very much
like caution with electric equipment and an open
fire, locked storage for rubbish, the tidiness in the
vicinity of buildings, in the attics etc.

Some technical installations do not cost too
much but are effective, power surge protection,
simple smoke detectors and fire extinguishers for
instance.

The most important thing is to have trained
personnel, to estimate the possible risks and to
make a fire protection strategy. It is also recom-
mended to make a rescue plan in cooperation
with the local fire authorities to prevent extra
damage in the event of a fire.

If a fire breaks out, the most important thing
is its early detection, that the fire fighting equip-
ment is easily within reach, and people know how
to use it.

It is easy for an arsonist to set fire to an open bin
full of rubbish in the vicinity of an historic building.

5.5 HHow TO PREVENT ARSON

The most important thing is always to make it as
difficult as possible for arsonist. When discussing
how to prevent arson, the first things that come
up are good locks and a burglar alarm. A very
good system might be a combination of a light
fitted with a movement detector, a video camera
sending a picture to a guard company and a loud-
speaker to talk to the person who is approaching
the building. To give the fire brigade more time,
manual fire fighting equipment, for instance fire
hoses or in some cases an automatic fire suppres-
sion system for instance sprinklers or water mist

1s recommended.

Some experiences from Finland

A discussion between people from the Museovi-
rasto and an insurance company in Finland shed
light on some interesting aspects regarding out-
door lighting and arson. (Note: Outdoor lighting
is not same as a facade floodlight). Here are some
points of view:

¢ An illuminated building is visible
to all by-passers and it adds to control.

*  (Young) people avoid gathering
in well-lit places.

* Lighting adds the fear of being caught
because to be seen adds enormous stress
(every second is long) and 80% of burglars
give up after 6 minutes if they have not
succeeded. (Standard: 6 minutes with
a max. 60 cm long tool.)

*  There is a positive connection between
lighting and security: no dark corners to
work in, light helps camera control.

Insurance companies set lighting as second
security measure after proper locks.

* According to insurance companies 70% of
crimes in Finland, are committed by
amateurs and to prevent them the simplest
thing, a proper locking, is needed. Only 1 %

of crimes are by organised criminals.

The negative aspect in some cases of outdoor
lighting is that it can draw attention to a place that
would otherwise be unnoticeable. It could there-
fore “encourage” a passer-by. In remote places, it
can also help an arsonist to act because it is easier
to work with the light on.



5.6 REscUE PrAN

Finland

The requirements for a Rescue Plan are assessed
in the Rescue Act 468/2003. According to this
law, owners and occupants should independently
implement fire preventive measures on their
premises. The Decree on Rescue Services 787/2003
provides for standard of municipal emergency
services and readiness for action.

A Rescue Plan has to be worked out for a
building where the damage is assumed to be ex-
tensive, such as all buildings open to the public,
hotels and other accommodation buildings, shops
bigger than 500 m2, hospitals, day care centres
involving more than 25 people, firms and compa-
nies involving more than 30 people and blocks
with at least 5 flats etc. This means that most of
the protected and historic buildings in Finland
fall into categories where a rescue plan has to be

prepared.
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An example of rescue plan drawings in Eksjo.
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A Rescue Pran
SHOULD INCLUDE THE FOLLOWING:!
1. Risk assessment and preparedness in
the case of an emergency
2. Preventive measures
3. Possibilities for evacuation and protection;
organisation for extinguishing and rescue
4. The appointment and training of people
responsible for safety issues and
the use of other personnel and inhabitants
5. Equipment required for fire extinguishing,
rescue and clearance, devices for personal
protection and first aid according to
the assumed case of emergency
6. Instructions for accident,
emergency and hazards assumed in point 1.
7. A plan on how to inform
the people concerned
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Sweden

Rescue plans ought to be made for cultural her-
itage buildings and apartment blocks. These
should include information about how to get into
the building or courtyard. They also should con-
tain information on the most valuable objects to
be saved, where they can be found and how to
handle them etc (salvage action).

In general, a salvage action includes actions
that limit damage and loss during and after a fire
or any other accident that the rescue service might
work with. This means that during a fire (acute
salvage), the participants have to make the site as
dry and smoke-free as possible (primary damage).
After the fire, they have to protect the site from
secondary damage such as interruption in the
owner’s activity, corrosion, dirt and soot, water and
humidity damage, temperature damage (proceed-
ed salvage). The salvage action plan can be com-
pleted with an activity priority in which the most
sensible, valuable or precious items should be
saved in the first place. (In Sweden, the Larm-
tjdnst is responsible for salvage activity and the
activity priority is held and updated by the local
Larmcentralen. Statens Fastighetsverk has pro-
ceeded far in this task.)

Norway

According to the Norwegian Fire Precautions
Act and Norwegian fire regulations, a rescue plan
is only required in buildings where there is a risk
of the loss of human life. However, all building of
great historic importance, according to the law,
should be designated as special category buildings
with the following requirements:

*  The owner must appoint an individual with
documented training to be responsible for the
fire safety in the building.

*  Fire safety must be documented: A. Plan
drawings of the buildings showing the posi-
tion of all fire installations. B. Descriptions of
all fire prevention equipment. C. Copies of
maintenance agreements for the equipment.

*  There should be fire drills every other year.

*  The local fire officer should carry out inspec-
tions every four years.

* In buildings of great cultural value, the owner
should install permanent fire extinguishing
systems, for instance sprinklers.

43

5.7 FIRE FIGHTING

All the following examples deal with wooden
towns but the same ideas can also be implement-
ed in single historic buildings. If the firemen are
familiar with the building, it is easier for them to
work effectively without causing extra damage to
the building. This is the reason why a special res-
cue plan for historic buildings should be made in
cooperation with local fire brigade.

It became obvious when looking at the case
studies that the best way to ensure effective fire
fighting is to make fire brigades familiar with the
sites by organising fire drills. In Jonkdping (Swe-
den), they organised fire drills in the same block
where the fire occurred and this was the reason
the work during the fire was effective. The fact
that the fire brigade was familiar with the block
saved some valuable paintings that might other-
wise have suffered water damage.

An opposite example was presented from
Trondheim (Norway), where the fire brigade did
not know the block in advance, which caused
many problems and made fire fighting very diffi-
cult.

In Eksjo (Sweden), they have not experienced
any serious fires of late but the fire brigade there
had made detailed plans on how to act in the event
of a fire in the old town. They also organised fire
drills frequently in the old town. The politicians
had also discussed if neighbouring municipalities
should integrate their fire brigades. This was not
done as the Riksantikvarieimbetet issued a state-
ment that there must be a local fire brigade as long
as the old part of the town existed. The politicians
accepted this and the fire brigade stayed in Eksjo.



5.8 USING A FIRE PROTECTION STRATEGY
TO CHOOSE THE RIGHT TECHNICAL SOLUTIONS

FOR THE FIRE PROTECTION OF
CULTURAL HERITAGE

Fire protection strategy

The basic idea in choosing the most suitable fire
protection method is first to analyse the risks
and to check the available/existing protection
methods. Then, the remaining risks are listed
and suitable prevention methods are chosen.
However, a certain risk of fire always remains but
a decision should be made on the acceptable level
of remaining risk. The main objective is to gain

“maximum safety with minimum damage”.

Building up a fire protection strategy

Risk analysis, causes of fire

-

Fire preventive measures

-

Remaining risk

-

Fire limiting measures

O

Acceptable remaining risk

Risk ANALYSIS, CAUSES OF FIRE

Any fire protection strategy should start with an
analysis of all potential causes of fire on the prop-
erty. This will create awareness resulting in neces-
sary fire preventive measures being carried out.

SOME OF THE MOST LIKELY CAUSES
OF FIRE ARE:

Incorrect use of electrical equipment
Faults in electrical equipment

Use of open fires, candles etc.

Faults in the construction of chimneys
and fireplaces

Arson

Lightning
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It is obviously best if a fire can be prevented. Even
if a fire is extinguished, it will always cause dam-
age to a building. Fire preventive measures can be
divided into administrative and technical meas-

ures.

FIRE PREVENTIVE
ADMINISTRATIVE MEASURES

Priority should always be given to administrative
measures as they are the most cost-effective and
cause little damage to the building. Most fires can
be avoided through administrative measures. Some
examples of these measures are presented below.

Electrical eguipment

Electrical installations are a cause of fire in about
25% of cases. Therefore, all installations should be
checked regularly and all faulty pieces must be re-
placed immediately. Electrical installations can be
checked using an infrared camera to reveal points
that create extra heat. If a building is not used
constantly, the electricity should be turned off if
possible. Moreover, all electrical equipment must
be disconnected when not in use.

In Jonkdping (Sweden), a loose connection in-
side a multiple outlet caused the fire in a wooden
town block. A loose connection can develop heat
up to 25% of the connected power so in case of
high effect units (like heating fans); it is advisable
to connect them directly to the fixed electrical sys-
tem. Other examples in which a fire had started
from electrical installations are Aminneborg (Fin-
land) (short-circuit caused by condensation), Ka-
tarina Church (Sweden) (most probably an elec-
tric fault in the cable of the great hoist chandelier)
and Ringnes farm (Norway) (the fire started from
electrical cable near the central unit).

Open fires

An open fire is always a risk and in some churches,
candleholders have caused fires. Therefore, it is
good to have something on the floor to prevent a

fire if a candle falls over. The protecting cover must
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An open or smouldering fire is always a risk. So smoking should be forbidden near historic buildings.

be non-combustible and it should have raised edg-
es to prevent the candles from rolling away from
the cover. Even the security around bench-placed,
handheld and freestanding candles should be con-
sidered.

In Norsk folkemuseum (Oslo), there are some
buildings where an open fire is used. In those
buildings, a dense net is installed in the chimney
to prevent sparks from spreading and setting fire
to the roofs.

Prohibiting smoking in and near historic build-
ings should always be considered.

The surroundings of buildings should be kept
clean and such things as old leaves must be taken
away as they easily catch fire when they are dry.

Instructions to contractors
and others working in the building

Many fires occur when there is building work go-
ing on. Contractors and other people who carry
out work on a site should therefore be given proper
instructions on fire safety and sign a contract
clearly making them responsible. Hot work should
not normally take place in heritage buildings.
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However if such work has to be done all workers
should attend a special course.

Safe storage of rubbish etc.

No combustible material should be stored in (or
near) a building if this can be avoided. An attic is
not usually good storage space. Sometimes it is
necessary to store some building fragments in the
attic but in that case, tidiness is very important.

The removal of rubbish is also a measure to
prevent arson. Preventing arson can be difficult
but at least it is possible to make it more difficult
for the arsonist to set a fire. All combustible ma-
terial should therefore be removed from the prox-
imity of a building. No litter boxes should be near
the building. The spaces for rubbish bins should
be locked if they are located in the vicinity of a
historic building.

Spread of fire

Fire doors should always be closed to limit a fire
to only one compartment. If they happen to be
open in the event of a fire, there is a serious risk
for fire spreading to adjoining compartments.



Fire prewm‘ive building measures

It is important to be aware of the risk of fire
spreading from buildings or activities nearby.
Sometimes it is necessary to build fire barriers to
prevent fire from spreading. In towns, fires can
spread quickly in attics because of the lack of fire
barriers. The insulation of walls between attics
can be an effective measure in preventing town

fires.

FIRE PREVENTIVE
TECHNICAL MEASURES

Construction of fire barriers, new fire doors etc.
can often create too much damage to a building.
It is often better to consider technical equipment
as this can be installed without a need for great
changes to the building — for instance, alarm sys-
tems or sprinklers.

Burglar protection

Burglar protection (locks, detectors, guarding) is
equally important against the arsonists. Lamps
that light up using a movement detector can pre-
vent an arsonist. Permanent night illumination
can be the wrong solution because it might give
an arsonist “a working light” and it can draw un-
desired attention to a (remote) building.

Burglar alarms

Many fires by arsonists can be avoided if there is
a burglar alarm system. Infrared detectors sensing
movement are commonly used. Infrared detectors
with two different detection systems reduce the
number of false alarms. Detectors mounted in
doorframes can be another alternative if physical
intrusion of the installation is acceptable. The de-
tector is activated only when the door is opened
and it is therefore