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FIRE,_EROTECTIQN_ IN S WEDEN
by l

.ﬁ. I. Lawson

Reports of fire rescarch programmes carried out in Sweden have
reached this country frem time to +time .and these have been parallel
to many of our cwn investigations. There have been references to
fire tests in high . buildings which are particularly important at a
time when this country is so intercsted in the provision of escape
routes from the multi-storey flats at present being built. Some
years ago the Swedish Fire Brigades were to have made comparative
teats between high and low pressure water sprays in order to determine
their relative efficienczies. It vas found however that the latter
tests had not been carried out.

A short visit lasting one week was planned during March, 1958,
to find out the current trends in flre protection, The following
pcople were interviewed:- :

(1) Mr. Ingvar Stréhdahl, Chief Inspector of Firc Services
in Swecden. .

(2) Captain Stalemo, Fire Inspectorate.

Kr, Skogsberg, Chief Fire Officer, Stockholm,

Mr. Palmquist, Stockholm Fire Brigede.

Mr. C, Mbller, Dircctor of Swedish Fire Protection Association,
Mr, Ostlln, chdlsh Tire Protection Association,

Dr. Otto Brauns, Swedish Wallboard Industry.

Mr, Eriksson, Swedish Wallboard Industry.
.Dr. Torstman, Dircctor of State Testing Instltute.
Mr, - Jonsson, State Testing Institute.

Mr, MErtenson, State Testing Institute,

Yir, Larson, State Testing Institute.

lir, Blllberg, Chief Inspector of Explosives, Department of
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Commerce,
14) Mr, I. Sternberg, Central Office for Swedish Fire Loss
Statistics. Korldvagen LOT - Srocklol,., &2
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Mr, Johanmesson, Civil Enginecer, Sccretary’of the Committee
of the Rural Bu1ldlng Board dealing with Bye-laws.
tr. Kling, Civil Defence Administration.
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HIGE BUILDINGS

It had been knovm for some time in this country that buildings
of ten or more storeys and having only one escape staircase were being
‘erccted in Sweden. This appeared to be an attractive methed of reducing
building costs here, but some apprehension was felt as to whether it
- wouwld ensure an adequate standard of safety for the occupants,

, In order-to find out the Swedish e xperience in these matters the
Chief Inspector of Fire Services and Mr,. Johanncsson were interviewed
at different times. They stated that up to five years ago high
buildings had been crected as dwellings to a height of nine to ten
storeys, and up to two years age a normal staircasc without any special
fire protection had been provided, In addition to the staircase in the
block, cach flat was provided with a balcony from which the Iire Brigade
could rescue people. The Fire Brigadec accept the princinle that their
ladders can be regarded as an alternative means of escape for buildings
up to eight storeys though same fears were expressed that tall buildings
were nov being put up in rural districts, and in these areas the Fire
Brigades were small and had no turn-table ladders., 8o far as is known
there has been as yet no dangcrous fire in high buildings and certainly
no loss of life.



Last year new regulations came into force {copies of these are
available} dealing with these bu11d1ngs= One staircase is allowed
for floor arcas of 300 - 40O square metres, but above L50 square metres
two staircases shouwld be provided. It is thought most dangerous for
the staircasc to extend into cellars below the buildings where materials
might bc stored., This would give rise to basement fires giving
quantities of smoke since the combustion would be incomplete, and the
smoke would f{ind its way up the staircase. It is accepted that there
will have to be rcom below the ground floor to accommodate 1ift
equipment, but this is felt o be relatively safe as there is no
likelihood of stering material,

The Fire Brigade formerly required a dry riser on these buildings
with a ‘connexion at every five storeys to supply a 1%-in, hose line,
Now the requirement in new buildings is that there must be a connexion
into the dry riser c¢very threec storeys.

In order to allow the smoke from any fire to clear from the stairs,
a chimney was provided at the top of the stairs and this was closed with
a trap door opcrated by & steel wire passing through a conduit to a
winch on the ground flcor of the building. This hed not proved
satisfactory for two reasons first, because in summer the temperature
inside the buildings was often lower than that outside, so that there
was no differential head to provide ventilation cf the smoke and
secondly, it was found that the winch earrangement did not always
function., When on inspection was carried ocut over a number of these
winches in Stockholm it was found that helf did not mmrk due either
to corrosion or to their bclng peinted. :

It is proposed to use a mechanical ventilation system with a
motor and fan cn new buildings. This will normally be used for
v»ntllatlng the building and the fan will be connected to the ducts
running to the various rooms of the building. In case of fire, by
opening a trap door in the fan room, the ventilation system will be
switched from the ventilation_ductSMto the staircase, This is by
virtuc of the fact that-the resistance of the staircase to air flow
will be much lower than that of the ducts. The trap door will be
operated either by a winch cor by a fusible link, and the system is
to be now maintained by the chimney sweeps so that it will be kept in
good order, The chimney sweeps arc & morc responsible and organized
body in Sweden than is the case in this country (sec page 5)

The fire protection in multi-storey flats isvery well explained
in Report No. 37 of the State Board for Building Research, This
contains a discussion of the problem of escape from high buildings,
and deals with the cost of various fire protection measures which may
reach as much as 10 per cent of the building cost depending on the
degree of protection provided.

In order to get some idea of the risk to the inhabitants, comparative P

statistics are given in this report for both wood ard stone dwellings in
Sweden; excluding deaths from some extraneous causes such as smoking in
bed, it would appear that incombustible constructions are about 10 - 20
times as safe as wooden houses, The report also deals with the spread of
fire between houses-and attempts to evaluate the risk of spread in
multi-storey buildings. A swurvey that had been made shows that in only
.one fire in 3,000 is there spread from one flcor to enother,
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STATE TESTING INSTITUTE

The State Tcsting Instltutv has a total staff of about 150 and
is concerned with tests on clectrical apperatus and building materials)
the latter, of coursc, include fire tests on both building materials
and construction.

The Fire Testing Scction . has a small permanent staff (about 4)
but it is possible to draw in other people when any full-scale fire
tests have to be conducted. The secticn has a wall furnace and a
floor furnace the latter is, unfortunately, out-of-docrs and therefeore
cannot be used in winter time.

Recently attention has been deveted to a box test in order to
estimate the contribution of well linings to the growth of fire, This
was criginally developed by tlhie Swedish Wallboard Industry, but the
apparatus has been completed by the State Testing Institute. It
consists of a’ box lined on both the sides and roof with the beard under

‘test and a propane/air burncr.is placed near to cne of the sides,

The wallboard is assessed by the way in which the temperaturc of
the flue gases issuing from the box varieswith time. The test in
principle is rot unlike the one developed by the Joint Fire Research
Organization, The emount of smcke which issues from the wallboard
during combustion is monitored by a photo-eclectric cell near the flue
outlet.

A number of tests in a room 10 £t wide, 20 ft long end 8 £t 6 in,
high, Lined with varicus boards on all the walls and cciling, but with

an earth floor, have been carried out. The fire develops in an auxiliary

chzmber attached to one end which has dimensions 10 £t long x 5 £t wide
X 8 ft 6 in, high and the flames issue into the larger compartment
through a door of ncrmal. dimensions, The flash-over criterion is used
and the Box Test has been standardised to these fire tests by controlling
the flow of propane gas to the burner,

During last year this secticn corried out the full-scalc fire
tests in compartments represcenting theosce of a multi-storey building,
whi ch have been mentioned previcusly,

Other apparatus is available for testing roofs and this test is
the same as that carried out by the Underwriters'! Laboratories,
Burning brands of various sizes are placed on the r~cf and an air

current is blown over them. The roof isgraded, according to thic size

of brand it will survive without penetration.

Extinguishers

This section carries out tests on fire extinguishers and was
interested to learn of our experience in the testing of dry powder
extinguishers, and in particular whether there was any infermation
on ths performancc of extinguishers in which the body was pressurized,
They also menticned that experiments had been carried out in Germany
with dry pcwders which contained ammenium sulphate and they had been
cffective against solid fuel fires.

Factory roofs -

It was stated that for factories empleoying more than 200 peeple
the factories must have a fire-proof construction, and the roof was
usually of light-weight concrete. Socme old factories had 1-in. timber
roof's, and thesc were thought to be dangerous'
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Some experiments are described which were carried out to determine
the means of escape from balconiefsc It was tested vwhether it would
be possible for a person to survive behind a partition cn a balcony
long enough for a rescue to be effected, when flames were escaping
from a window on the other side of the partition. The partition was
found teo be ineffective and the balconics erc now only regerded as
amenities and places teo ¢ scape from smoke, Incidentally it was stated
that in nccasc yet had halconies been used as a means of escape from
fire,

CONSTRUCTION

Mﬁlti—storey buildings are usually made of reinforced concrete
and the outer walls are of stone, -Sometimes a wood beam construction
is used with curtain walls of incombustible material.

o exterior wood is allowed ¢n the building but there is no
contrcl of the amount of glass that can be used on the facade; this
has not so far beean a problem in a climate that often gets pericds of
300 of frost, as it would be difficult to get the insulation required

" with large windows., However, now that buildings are being put up

with treble windows large glazed arcas may be feasible,

. It is very necessary to mrovide thermal insulatién of the floor
slab wherc it abuts the building facade, .This is effected by a plug
of rock wool or by using foamed concrete. The inside linings are
gencrally of plaster and gypsum board. Ieither fivre insulating board
nor wood is allowed, though, of course,. there 1s no control over what
the tenants may use once the building-is erected..

.The dccrs between flats are rated at F~hour fire-resistance, and

~ where fire doors are provided on to the stairecase, as shown in the : : "

Building Cede, these have a fire-resistance of 1 hour.

The questicn of the fire spreading along the ventilation ducts
intc the plenum and thence %o other floors was raised end the Swedish
authorities stated that all of these ducts werc 5 c¢m (2 in.) thick
conerete . and that the flames weuld not be drawm into the ducts once
the ventilation trap door was open.

WALLBOARDS

Sweden, I'inland and lorway together produce about half the fibre
wallboard output of Burope. There are no state laws as to its use
generally, except in high buildings. The.use in public buildings is
controlled by the Fire Brigade in each community; in private houses
there is no comtrol except that which may be exercised by the Insurance
Company . . _

Ho treatment is placed'on the boards before they are sold, as this
tends to cause warping, which is undesirable. One firm only is making
an impregnated wallboard. T o

" Semc timc had been spent developing a fire-retardant treatment by
the Swedish Wallboard Industry, and a successful type of paint hed
resulted. This, however, had'not been produced but had been used as
a weapon to induce an American cxperter of international reputation to
keep his prices low. :



The Testing Institute had been asked to carry cut a test on a
proprictary British rcof, and for this a seccticn cf a factory had been
built about 4O ft long, 10 ft high at its highest point and 10 ft
wide. The rvof was sleping, being about 6 ft at its lowest point.

A crib «f timber having a weight of about 2 ton was placed at the
lowest end. The roof section was an aluminium trough constructien,
and on top of this was placed 2 in, of foamed pelystyrene, the cuter
surface being covered with a felt %o a doepth of $ in. The foamed
polystyrene melted and thc roof was ignited on th cutside.

CHTLIEY FIRES

Chimney sweeping in Swoden is taken much more sericusly than in
this country. All cities and tcwms have a fire hrdlnanc:. requiring
chimneys to be sm,pt regularly.

Fach district is under the control of a chimney sweep and his-:
staff vhe are licensed after having attended a Fire Protection Course -
for chimney sweeps at the Tire College. They cperate privately under
lieenee, and have a list of all the chimnsys in the district and are
responsible for their r egular sweeping. The froquency of sweeping
varies according to the chimney and fuel. Tor example, the chimney
of a kitchen stove burning wood fuel must be swept every yearr. Central
heating systems using cil or coke fuels are swept four times a year,
whereas if the fucl is wood the chimney must be swept twelve times a
year, Steel bristled brushes are used for sweeping.

In rural communities there is no legal enforcement of chimney
sweeping, theough many have adopted the same system as in cities and
towns,

The law regarding chmnc;;, sweeping came into force in 1944, It
is not pessible to say whether it has been effective in reducing the
number of chimney fires because duwring the war, due te fuel restrictions,
a gond deal of wood was used, and this caused a lot of fires and damaged
a lot of chimneys. '

It was learned later that the fire lcsses during the pericd of the
war increased and that every restrlctlon on coal fuel brought about its
consequent increase in fire lesses (see page 11).

It was stated on several occasicns that this was due particularly
to the operation of stoves with the same air thrcughput as had been used
for coal fuel, thus producing a hard glossy deposit in the chimneys
which readily caught fire end burned fiercely. The temperatures
measured in tests had amocunted to 1,300°C. Later it was found that
these difficulties could be avcided to some- extent by altecrnating the
weed fuel with ccke, This scamed to change the soot from a hard glossy
deposit to a more expanded scft type which could readily be swept ocut,

In the perind when weod fuecl was used exclusively the- chimney
would become almost closed by the soot; then if a fire started the
-consequent increase in pressure in the flue feorced the flames out through
any cracks.

The numbers of chimney firces in relation to the total number of
firecs appears to be much snaller in Sweden than in this country; for
example chimney fires amcunted to a total 2,000 out of 6,000 fires
attended by the Brigades in 1946, With the lifting of war-time
restricticns on fuel the figure scams to have decrcased merkedly. In
Steckholm there were 106 chimney fires out of a total of 1,999 fires
in 1953, and in 1954 there were 76 chimney fires out of a iotal of
1,775 fires,
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The Fire Service gets about 60 per cent of statistics from all
the Brigades, but these are not collected according to a wriform
pattern. It is hoped to unify this throughout the country.

FIRE BRIGADE EQUIPMENT

It was explained that the Fire Service would become part of the
Civil Defence Administration in war-time.- In peace-time the two
orgaiizations are separated, though they naturally work-together in
purchasing stores of fire equipment which may have to be used inwar-
time.

Hose

The Fire Technical Section of the Civil Defence Administration
provides a room for hose tests with a steff of two and 20,000 kreoner
(about £1,400) is made available for these tests, This encourages
manufacturers to supply new preoducts for teat in the hope that they
will be adopted beth by the Fire Scrvice and for stockpiling for war-time.
Two sizes of hose are in use in Sweden, 12 in, and 3 in. The I§~1n hose
is in lengths of 230 ft and is flaked in a box, having a loaded woight of
Juzt over 50 1b. It is thus able to be carried by a man with comparative
case,

The fclloving measurements are made on hose:-

(a) Weight/mctre

(b) Plexibility

(c) Diemeter

(d) Thickness of well

(e) Bursting pressure. The acceptance limit for a 3-in, hose
1s .50 Lt/in? and for a 13-in. hose it is 630 Lb/in?. The
43-in, hose will stand a pressure of 1,000 Lb/in? so that
the 630 Lb/1n2 limit may be increased. 'During the test the
pressure is increased to the acceptance limit and r educed
again 20 times, cach cperation taking 1 minute. The pressure
is then increased to the acceptance limit and maintained
thzre for 1 hour. After this the pressure is increased until
the hose bursts.

(£) Ivltension under tressure. Th2 increase in length urder
prEsOLre muet ot exceed 10 per cent. :

(g) Increase in diemeter. The increase in diameter vhen the
pressure is equal to the acceptance limit must be greater
than 5 per cent, but less than 10 per cent, The lower limit
is to allow some expansion should there be freezing in the
hese, and the upper 1limit is determined by the fact that the
hose must be fastened to a coupling of fixed dilameter, and
it is thought that any large change would cause strains at
this point.

(h) Drying test. The hose is washed in water to which a d etergent
nas been added, it is then rinsed, shaken out and dried under
controlled conditions,

(i) Adhesion of lining
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(3) Ageing test. The hose is kept at 70°C in air and its
condition studied at the end of cne week. There is no
objective method of studying ageing, but it is felt that
this might show up some defects.
It is intended in the future to carry out a low temperature test

on both wet and dry samples of hose at -30°C; cbservations will be

made on the appearance of the hcses. ’

Fire pumps’

During severe winters difficulties-are sometimes experienced due
to fire pumps freezing, and this has been overcome by providing a hot
water jacket and supplying this from the radiator of the engine, Another
type uses the exhaust gases from the engine as a source of heat, These
arc passed through a jacket round the pump. The latest type, however,
has no jacket, instead use is made of a clutch drive from the engine.
In this case should the pump freeze and seize, the clutch will allow
the engine to run while the pump is thawed cut by blowing hot gases
over it from the engine exhaust. This pump, which was stated to be
an improvement on its two predecessors, would pump 160 gal/min at up
to about 140 Lb/inz, Drawings both of this pump and the standard hoses
and couplings in use will be available. shortly.

Breathing apparatus

The Chief Insgpector stated that the Fire Brigades favoured
compressed air rather then oxygen breathing apparatus for a number of
reascns. The equipment is lighter and more comfortable for the men,
as the air from the compressed air cylnder is cooler and there is not
the complication of removing the carbon dioxide from the respired air
as is the case with oxygen. Morecover, campressed air cylnders can
readily be refilled on gsite. On the cther hand, the compressed air
equipment lasts a shorter time than the oxygen egquipment, but it is
felt that 20 minutes is long encugh for any man to work in conditions
where breathing appearatus l1s necessary.

When this apparatus is in use men are always sent in pairs and
they keep together; telephcne and walkie-talkie conmunicaticn systems
have been tried, but a rope or a hose is now used to find the men
inside the building. There have been no casualties to date.

SWEDISH FIRE PROTECTION ASSOCIATICON

This has a staff of 15 and derives 80 per cent of its income from
the insurance companies, the other 20 per cent being largely provided
by members. The State provides 2,000 kronor (£140}).

Seventeen films in colour have been prepared for propaganda
purposes, Some weré shown illustrating the dangers from welding and
cutting &nd the simple measures by which thesc may bde prevented, Another
film taken on board ship indicated how fires were started in ships and
how these could be avoided, The Swedish Fire Protection Association
have arranged for children to get four hours instruction on fire
protection during their last year at school; two excellent colowr
films have been made for this purpose and the third is to follow shortly.
The films are made in conjunction with a film laboratcry in Stockholm,
one member of the Association having this part of the work under his
control



Recently, the Swedish Television Service has allowed the Fire
Protection Association time to put over information on fire prevention.
In addition to this work the Association publishes the Journal

"Brand skydd' which is free to its members,

The technical standard of this Association is very impressive,
and although it is small, it appears to play a very active role in
fire protecticn matters in Sweden. It is consulted on all building
codes and appesrs to be very up-to-date in its information., This
Association mentioned that a number of plastic materials were being
used in Sweden for unsuitable purposes. An example was given of some
heat-resisting plastic finishes which had been put on the market, and
these, though they would resist the burning from a cigarette end end
hot containers, nevertheless spread flame very rapidly, and were
dangerous on this account. The Fire Protection Association had been
instrumental in having these withdrawn from the market., Plastic sheets
are still being used to cover window openings while buildings are
being constructed in Sweden; +this 1is necessary to protect the workers
during the Swedish winters., The fire risk occasioned by these is
causing some concern,

GAS EXPLOSI(NS

Last December a number of experiments wero carried out under the
gponsorship of the Scandinavian Airlines who were interested in the
consequences of dust and vapour explosions that might cccur in engine
servicing workshops. They were particularly interested in the venting
of buildings to withstand an explosion. These tests were under the
centrol of Professor Hildebrand of Uppsala University. 4 building
which was sbout 12 ft high, 18 ft wide and 24 ft long was put up to
withstand pressuwres of 1,000 kilogrems per square metre, (about 1:4
Lb/in2), One of the 2L-ft sides was open, except for a section 3 £t
wide adjeacent to one carner.

In this open section one series of experiments was conducted with
steel panels clipped to cover the opening, and other experiments made
use of frangible panels of foamed plastic, For most of the explosions
a 6 per cent propaene/air mixture was used. The early explosions were
carried out in a meteorological balloon inside the building, This was
filled first with 750 cubic feet of gas, and exploded;, then further
explosions were carried out with 1,200 and 2,100 cubic feet of gas,
and finally, when these were found to be qafe, the whole building was
filled with the flammable mixture. The explosions were filmed with
high specd cameras and oscillogrephic records were teken of thﬁ
pressures. A report is at present being written,

Tyﬁlcal values of the pressures were, for propane, and air,
0¢5 Lb/in“, and for a later series of experiments with a 12 per cent
acetylene/ pir mixture, about 1 Lb/in?.

INSPECTORATE OF FLAMMABLE LIQUIDS
AND EXPLOSIVES

The Inspectorate of Flammable Liquids and Explosives controls the
storage and movement of petrol as well as the common explosives, In
the near future it is expected that this control will extend both to
diesel and fuel heating oils,
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Explosives ere classified in cight grcups from A to H for
transperiation. Group A countains the mosi Cengerous materials, for
example, nitroglycerine, while H contadns those for which no special
precautions need to be taken, except that they are labelled "Explosive'.

Crgenic peroxides are usually mixed with 30 per cent tricresyl
phosphate cr 10 per cent water, and tlis brings them into the lowest
class for which no special precavtinons are necessary. Amounts cf up to
60 xilograms are storad in specially insulated iron cases and this is
thought to be more than adeguate for any industry to store at any one
‘til'n8¢ -

There are no special tests for grading the categories of liquids
for transpertation and these gradings ere made after reference to the
litzrature, The grading is usually decided by the fire point and
sensitivity to friction, -

’ 0
Two reporvs were mentioned (1) (2) relating to the trensport of
dangercus goods and to organic peroxides.

A Conference had been held in Chicago on the handling of petroleum
products and the measures which should be adoPFe% Eo prevent ignition
from static electricity., Four of the reports 3} (&) (53 ?6) from this
Conference issued by the Shell Company in Holland and the Esso Company
in America seemed to be a marked advance on anything that is known at
present. ?

CENTRAL CFFICE FOR SWEDISH FIRE LOSS STATISTICS

.This Organization collects the fire loss statistics from a large
oup of insurance companies, representing about 75 per cent,
%?0,000 fires), of the total claims. These are coded in such a way
that each fire has a number and counts only as one fire irrespective
of whether several companies bear the loss.

The statistics have been collected since 1922, so that there is a .
good deal of .fire experience contained in these. In ascertaining causes
the of fice pays particular attention to mmall fires, as it is more easy
t0 assess the cause and therefore the information in this respect is

. likely to be more accurate than for large fires.

Figures relating tc the cost and numbers of fires for the period
1948 - 52, are shown in Table 1.

Table 1

Distribution of cost and number of fires (1948 - 52)

Losses Cost Number of fires
in Xr, per cent per cent
> 100,000 548 0.92
-~ (£7,000) '
> 200,000 43 Oebdy
> 300,000 356 0-27
> 4,00,000 306 0413
> 500,000 " 26 01l |
>1,000,000 Ay 2 0-04 i

The correspending figures for the periocd 1538 - 47 are shown in
more detail in Table 2.
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The losses, as in the United Kingdom, occur as a result of
relatively few large fires, Apporently for losses of less then
100,000 Kr., the figure is falrly cconstant from year to year. Only
the lesses above 100,000 Kr. fiustusnie, and each of the peaks on the
curve can be identificd with largs fires that have ccourred; this is
shown in Fig., 1. In this figure all the costs are relative to the
prices current during 1935, : "

The peaks correspond to the following fires:-

Elektrolux ~ 1936, Molnlycke - 1940, Nol-Tingstad - 1944 and
Skoghall - 1947.

The costs of fires in relation to causes is shown in Fig. 2. The
fires for which the causes are kmown are normalized 100 per cent,
theose ebove 1C0 per cent relate either {o unlmovm causes or to
extrancous causes, for example, fire spreading beyond the building of
origin, :

The incidence and costs of fires at variocus times of the day are
shown in Fig. 3, the width of the boxes representing the numbers of
fires in each hourly periocd and the height of the boxes representing
the costs, This is similar to the situation in this country, where,
the most costly fires occur in the early hours of the morning.

Table 2

L]

Distribution of fires (1938 - 47)

Cost of individual fires Number of claims Cost of claims
£ £ % of Number % of Cost
total total £

<7 501 48,003 | 0«34 156,72)
Between 7 5 gg=82 46,362 158 . 131,550
" 35 69 873 11,969 1.24 575,073

oo . 69 138 605 8,296 17k 804,836

" 138 205 2:89 3,561 144 665,191

" 203 275 1+89 2,595 1034 619,093

275 35 1. 31 1,797 120 553,753

a =

345 €90 373 5,108 54391 2,496,956

690 1,380 270 3,708 | 7:81{ 3,614,631

1,380 2,700 184 2,547 | 1059 | L, 02,78,

2,700 4,150 0<69 946 6+8L { 3,167,710

4,150 5,500 0«36 L89 | 5-011{ 2,320,795

5,500 ' 6,900 0:20 268 | 358 | 1,658,055

S BE | v | || rhin

207600 277500 osog 83 4523 1195;jo70

27,500 34,500 | 0:04 51 | 3<371 1,562,518

3,500 41,500 0:02 29 | 234 | 1,085)E4L5

L1,5C0 48,500 0+ 01 19 ] 1.80 836,396

L8,500 55,000 0.01 20 | 2.2i | 1,C35)620

55,000 62,000 0+01 10 | 139 600, 346

e 62,000 69,000 0-01 15 | 2.09 972111

: 69,000 138,000 0+03 L1 | 7821 3,623,368
138,000 205,000 0:01

858 | "1323:38

9
205,000 275,000 1
11 0061 281,27k
1
1
1

275,060 315,000 - é1 2

45,000 £15,00 = 0* 401,827
£122600 1427630 - 104 | 480,829
485,000 550,000 & 1.18 546,440

) : . '
Total 100+ 00 137,099 | 10000 §46,311,628
' ' i
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The fire loases in teyms of the value of the property insured are
shown in Fig, 4, vhere it will be seen that the costs of flres have

tended 2 rise recently as a result of the decreasing value of money,
but %h2 loss as a persentage of the value insured continues to decrease.

At interesting series of figures relate to the number of chimney

fires Juring the period 1938 ~ 1947,

These are shown in Table 3.

Duxing the war three successive restrictions in fuel occurred, and
these led to the increased burning of wood, The first occurred in
194C - 1941, the second, 1941 - 1942 and the third in 1944 - 1945, and
those are indicated by the horizontal lines in the Table, It will be
scen ;hat as each successive fuel restriction occurred the fire losses
ineransed,

Table 3

Total fire losses due to chimney fires

, . .
Year 19381 1939 19LO | 1941 | 1942 § 1943 | 1944 | 19451 19461 19h7
Number of f'ires\ 160 | 129 276 775 11 050 |1 028 |1 833 |2 334 |2 331| 2 858
Losses in 0-1 Q:2 ' Q<3| 1°0-] 1.5 0+9 15 240 1.9 31
millions of Kr. ; l ' i . !

‘ ; ¢ L ! é

'CIVIL DEFENCE ATiMINISTRATTION

Underground shelters in Stockholm A

There are four large underground shelters at present in Stockholm

vhich have been driven into the granite substrata. and a further sixteen

are contemplated.

the form of a hemi-cylindrical tumnel about 1,000 ft long and 50 ft in

diemeter. The tunnel-section is divided into three floors which

The largest public shelter is about 70 ft underground. It is in

accommodate a total of about 20,000 people. The various floors are
entered from the road by a spiral ramp about 30 ft wide at cach end and
the main tunnel is sealed at the entrences by reinforced concrete doors
1 £t thick.” Sealed interlock doors will admit late-comers.

Air to the tunnel is filtered, first to teke out any radiocactive
products, and the¢h it is passed through a large bank of carbon filters
The metabolic heat from the tunnel

to take out any toxic gases.

inhabitants is removed by a cooling system in which ice-cold wsater is

punped round the pipes.

occwrring in one end.

The ice-cold water is supplied by a refrigeration
plant, and a diesel engine power station provides elecirical .supplies.

The tunnel may be divided at its centre point by a fusible link fire
door, so that the two halves can be separated in the event of a fire

The whole system is sprinklered amd six fire

points are situated at various intervals along the main shaft,
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The tunnel itself is made of reinforced concrete and the walls
are spaced 50 cm from the rock through which it is driven. This
cavity is said to give extra strength and to provide & return path
for the respired air.

The system cost 20,000,000 Kr‘ (£1,400,000) and is at present
being used as a car park (600 cars) to defray the cost of building,

In addition to these public shelters, each major fire station
has an underground shelter complete with control room, power supplies,
kitchens and sleeping quarters, One which was visited would accommodate
a staff of 100, together with fire engines, etc. The fire officer in
this case was responsible for a district of 150,000 inhsabitants in
peace~time but in war a regrouping would take place so that the number
would be increased to 250,000, '

REFERENCES
(1) Organische peroxyde, E, W, M, Electrochemische Werke. Munchen.

(2) Trensport of dangerous goods ~ classification -~ testing =
labelling - shipping. United FMations,

The following papers were presented at the 37th annual meeting
of the American Petroleum Institute, Nov. 12, 1957:-

(3) KLINKINBERG, A. Laboratory end plant-scale experiments on the
: generation and prevention of static electricity.

(4) BUSTIN, CUBERTSON, and SCHLESHER. General considerations of
static electricity in storage tanks,

(5) CONRADI, J. J., MILLER, J. R. and SKELLY, J. J. Use of
radicactive material "to reduce static electricity inside
storage tanks, . .

(6) ROGERS, D, T., McDERMOIT, J, P, and NUNDAY, J, C. Theoretical

and experimental observations of static electricity in
petroleum preducts,

42



-

~f

REPORTS AND PUBLICATIONS AVAITABLE AT THE
" JOINT FIRZ RESZARCH CF.GANT ZATTON
GOVERM:ENT REGULATIONS

Model fire regulations for metropclitan areas.
Statens Offentlige Utredningar 1945 : 18. Stockholm, 1945,

Model fire regulations for rural districts. I,
Statens Offentliga Utredningar 1945 : 19, Stockholm, 1945,

_ Model fire regulaticns for rural diSt“L”tS: IIL . B
Statens Offentliga Utredningar 1945 Stockholm; 1945,

Regu]atlons for Government Fire School, Svengk
Porgattn;gyﬂcam]ﬁjg Ne. 24/1942 (Ameﬂuﬂd by Nr. 262/19#3,
W, 527/1950 ard Nr. 4/1955). Stockholm, Jan, 31, 1942,

.GOVERNMENT INSPECTCRATE CF FIRE SERVICES RECOWMENDATICNS

Report of Goverrment Inspectorate of Fire Services, Statens
LR E0E
Brandinspektics Maddelienden 1856 : 13, Stockholm, 1955,

The., Swedlsh Fire Control Orsranlzatlono §§9tens o
' Brandlnspektlon Meddelanden 1956 : 13AL - R

Sweeplng of flues and vents for gas appllances‘ Statens
" Brendinspektion Meddelanden 1957 : 1. Stockholm Jan, 1957,

“Fiue connected oil stoves and portable kerosihe heaters,
Statens Brandinspektion Mbddelanden 1957 : 2, Stockholm,

API'.; 195/

Slngle—storled, wooden schocl pavilions, Statens
Brandinspektion Meddelanaen 1957 :+ 3. Stockholm, Apr. 1357,

Forest fire statistics, Statens Brandlnspektlon Meddelanden
1957 1 L. Stockholm, Aprc 1957,

Fire protection requlrements regarding tents for publlc
, assembly., Statens Brandinspektion Mcddﬂlandpn 1957 : 5,
) Stockholm Apr, 1957, ‘ .

Practlces with lowering line and sheave. Statens s
Brandinspektion Meddelenden 1957 : 6. Stockholm, May, 1957,

Forest fire prevention 1957. Statens Branﬂtnspebulon
NﬁddeTandPn 1957 .7, Stooknolm, May, 1957.

Y S it .

‘".Hazard_lghelling and placarding. Statens Brandinspektion
Meddelanden 1957 : 8. Stockholm, June, 155/,

Fire escape stairs, adders and balconies, Statens
@randinsnektion Meddelanden 1957 : 9.  Stockholm,
June, 1957, o )

Filling stations in garages, Statens Brardlnepektlon Maddeleanden

1957 : 10, Stockholm, June, 195/.

13-



Remove station fire alarm, Statens Brandinspektion
Maddelarden- 1957 : i1, stockholm, Aug, 1957

Fire exthguis%ﬁng'épcvaulons at rallway premlsest Statens -
Fvan41wcpsht|on Meddelanden 1957 : Stockholm,

8 iy

Vo, 19)/

Farest fire stotistics. Statens B"andlnsnek+non

e i 8 e . T

Maddelenden 1957 @ 13.  S%ockholm, MNov, 1957,

Tower building construction operatlonsc Stéfens
Brandinspektion Meddelanden 1958 : 1, Stockholm,
Mar., 1958. : L

Use of explosives for gefting water available thfough ice,
Statens Brandinspektion Middelanden 1958 : 2, Stockholm,
Mor, 1958.

' Directions for protection against secondary demage in fire
extinction, Statens Brandinspektion Cirkular Nr, 24,
Stockholm, Aug. 1957.

BUILDING CONSTRUZCTICN

Fire mrotection in high blocks of flats., Statens Nomud for
Bygegnadsforskning Rapport 37. Stockholm, 1957.

Regulations concerning ways of egress, etc. in tall blocks
of flats. Kungl. Byggnadsstyrelsens Meddelanden
1957 : 3. Stockholm, August, 195/,

ﬁightweight.concrete. Siporex Co, Ltd. Stockholm, 1950,

SCHLYTER, R. end ODEMARK, N, Fire resistance of some types
of floor construction supported by steel beams end
theoretical determination of time-temperature curves.
Statens Provningsanstalt Meddelande 65. Stdekholm, 1335,

SCHLYTER, R, Ignition-retarding agents for wood constructions
and textiles, Statens PTOVﬂlngganstalt leddelande 62.
Stockholm, 1939, ' :

CLASSIFICATION OF FIRE-RESISTING CONSTRUCTIQNS

SCHLYTER, R, -Approved building construction in the various
fire-technical grades. Statens Provningsanstalt Meddelande 66,
Stockholm, 1955. .

LARéSON; G, Pire-resistance tests on windows, Statens
Provningsenstalt Meddelsnde 108  Stockholm, T95Z7

BERGSTROM, M, and JOHANNESSON, P. The testing and
‘classification of doors and walls of recoms for archives.
‘Statens Provningsanstelt Meddelande 109. Stockholm, 1955

BERGSTRCM, M, JOHANNES3ON, P, and LARSSON, G. Fire research:
Some results of investigations. Statens Provningsanstalt
Meddelande 122, Stockholm, 1957.

SCHIYTER, R. The fire classification of building materials
"ahd building construction. Reprint from Nordisk
Bygningsdags Fublikasjon I, 1938.

-1l



WALL LININGS

BENGTSON, K, Regulations relating to the use of fibre
building board, Svensk Papp-Tidn., No. 12, 1955.

- BRAUNS, O. An apparatus for the determination of the

. res:.stance toe flame of well lining boards, Meddelande
Y. fran Wallboardindustriens Centrallaboratorium Nr. 9
- Holz s, Roh-u, Werkst,, 1956, 1L (7) 271-8.

oo STATISTICS

Statistics and the artist. Gjallarhornet, 1950, 60
(20) 53,

Swedish fire protection handbook, Svenska
Brand skyddsforeningen Stockholm, 1957.

NISCELLANEQUS

List of films and filmstrips. Svenska Brandskyddsforeningen,
Stockholm, 1957.

HOLMBERG, 5. Flammable decorative plastics,
Brendkarstidskrift, 1957, 39 (11

STROMDAHL, I, Measures for reducing damage or injury
from chimney fires, Brandskydd, 1948, 29 (7-8) 100-3.

HAGGLUND, A. Expioslon in Rauma-Reahe Oy sulphite f‘actory,
Finland, Brandskydd, 1948, 29 (7-8) 108-10,

15





