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1 EXECUTIVE SUMMARY

More and more of the population of Canada will
choose to live in apartments to be closer to the
urban activities or in the suburbs for economic
reasons. The objective of this research paper is to
assess planning and desiqn criteria for apartment
buwildings of moderate height (up to 8 storeys) to
assure the optimizatiorn of the plans and building
lagouts.,

Apartment living is a lorng-standing European
tradition for exactly those reasons that are riow
influwencing housing patterns in North America. There
are, however, fundamental differences between the
European and Canmadian layouts which, in many
respects, work in favour of the European apartment
plams but these would mot be acceptable under the
fire safety provisions of the National Building Code
of Camada. The research was undertaken to
investigate the reasons for, and the effectiveness
of, the divergent approaches to fire safety and to
recommend 3 course of action.

The European fire safety record is better than that
of Canada and we recommend that seriows
consideration be given to changes to our reqgulations
that will permit better aspartment planning.
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2 INTRODUCTION

2.1 DESCRIFTION OF WORK

Contacts were made with selected European
architects, representative aspartment buildirgs were
chosen in climatic and socio-ecoriomic conditions
similar to Canada. Germany angd Finland were chosen
for this investiqation due to the researchers’ prior
contacts, work euperierce and an adequate command of
the lanquages.,

The ratiorale of site planning and building design
were investigated throuagh interviews with the
desigriers and Code officials a8s well a3s a3 detailed
review of the formative building and fire Codes.
Fublished statistics and other relevant dats
concerning life and property loss in apartment
buildings in the two selected countries were
compared with similar information available in this
country. An attempt wass made to relate the dats to
the Codes armd the design influenced by them. The
report analyzes the differences, a8ssesses the
advantaqes and risks involved inm the different
approaches to fire safety and makes recommendations.

2.2 SCOFE OF RESEARCH

The most significant differernce between European and
Canadian apartment buildimgs of moderate height is
in the dispositiorn of stairs and the extent of
corridors required to service floor areas.

The European layouts are characterized by apartments
clustered abowut 3 short corridor, 3 staircase and an
elevator (Fig. 1). They afford the following
advantages!?

-~ multiple asspectst! a3 wunit is not limited to only
ore exposure to sunshine, noise etc:

- through ventilations

- more efficient room lagouts)

~ less space wasted on circulation, both within the ..
unit and in external corridors.
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The plan of 3 typical Canadianm aspartment building
has the following characteristics:

- central double-loaded corridors, usually lorq and
tedious;

- centrally located bhank of elevators;

- exit stairs near the ends of the building;

- majority of units are limited to a8 single exposure
and therefore inferior environmental conditions
(e.q, morth aspect, noise);

- throueh ventilation is not available to most

units)

- lack of territoriasl control over common areas such
as lorne corridors serving manyg units may be the
cauvse of vandalism;

- comparatively larqge circuwlation areas (internal

and
external) cauwsing higher building and maintenarce

costs.,

The evolution of the Canadiam apartment floor plans
has been much influenced by fire exit requirements
that make it mandatory to have specific geometric
layouts and options for exits from wnits:

- each floor ares to be serviced by two separate
stair

towers placed as remotely as possible from each
other
- distarnce from unit to exit is requlated;
- limitatiorns are placed on lemngth of dead-end
corridors;
- option available to Qo in two directions.

These requirements make it impossible to design an
apartment buildirng inm Canada onm the European model.,
Thus the clear gerneric differernce between the floor
plans result from an obviows difference in attitude
to fire safety. The research study has two principal
objectives:?

a3/ to assess these different attitudes inm two major
aresas:

- gafety record! which is safer in terms of casualty
and
damage statistics;

- desiar requirements: what. other conditions or
methods of
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construction (if any) apply in Europe to make this
planning possible;
b/ to make specific recommendstiorns.

References to existing relevant resesarch and
literature on the subject are made throwghout the
study arnd noted im the biblioaraphy.

2.3 SCHEDULE OF WORK

Stage 1

Jure 1 - 30, 1983: Search was conducted of existing
literature; lists of required data were prepared;
Canadian Code officisls (federal amd provincial)
were interviewed; site visits and interview dates
were confirmed with selected European architects and
Code officials; travel plans finaslized,

Stage 2

August 1 - 30, 1983: Travel to Germany and Finland;
architects and Code officials were met and
interviewed; visits were made to typical buildirngs;
sample building plans and Codes were collected.

Stage 3

September 30 - November 30, 1983: Data and interview
material was analysed and the first draft of the
report was prepared.

Stage 4

Completion - 2 report within six weeks of receiving
CMHC comments arnd approval.
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3 THE NATIONAL EUILDING CODE OF CANADA

3.1 INTRODUCTION

Life safety for the occupants of anmny floor area is
dependent in the first instance on the use or
occupancy of that floor area. The risks to the
occupants occur in the early stages of a3 fire., These
special life risks differ from ore occupancy to
arnother and, consequently, must be requlated
differently, Sectiorn 3.3 of the NECC (Ref., 8.1)
regulates risks within floor areas, and these
requirements apply reqgardless of the major occupancy
of the buwildirng that corntains them.,

This section coveres two main areas! construction
requirements within floor areas and access to exits.
Access to exits is covered in Sectiom 3.3 hecsuse
these facilities - wunlike exit facilites - are
located withinm the floor area. Both the access to
the exit and the exit itself are included in the
term "mears of eaqress'.

3.2 EXITS

Gernersally, any floor area containing more than one
suite requires only one doorway from each individual
siiite to provide am exit directly to outdoors or
acecess to an interior corridor or exterior
P3SS3QCWEY .

The key issue of this study concerns the requirement
in the NECC that from the the doorwayg of each
gwellirng wunit it must be possible to qo in opposite
direction to reach each of two separate exits!?

Subsection 3.3.1. Requirements Applyging to All
Floor Aresas

3.3.1.3.¢(1) ++. Each suite in a3 floor area that
contains more than 1 suite shall have an
exterior doorway at or near ground level or 3
doorway leading to an exterior passaqeway open
to the owtdoors, or to a public corridor; FROM
THE FOINT WHERE SUCH DOORWAY ENTERS THE
EXTERIOR FASSAGEWAY OR FUELIC CORRIDOR IT SHALL
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EE FOSSIELE TO GO IN OFFOSITE DIRECTIONS TO
EACH OF 2 SEFARATE EXITS.
(Authors’ emphasiss Fig. 2).

There are exceptions in residential buwildings. In
buildings rnot exceeding three storeys, a doorway
can open directly into amn exit stairway or into an
interior corridor or an exterior balcony or
passageway served by 3 single exit stairway
Provided there is asrnother separate means of eqress
from the dwellirg.

Subsection 3.3.4 Residential Occupancy

3+3+4.3.(5) A doorway from a dwellimg unit may
open onto an interior corridor served by 3
single exit, or an exterior balcony served by =
single exit stairway, or an exterior passageway
served by a8 single exit stairway provided each
dwelling wumit has a3 second and separate means
of egress.

This subsection is of limited desigmn usefutlness as
it results in 3 secornd and indeperdent stair for
the wnit, In 3811 cases, dead-end corridors are
severely restricted:

3¢3+444.(1) Except for corridors served by a2
single exit as described irn Sentence
3¢3¢444.(3), 3 dead-end public corridor is
permitted only if it does rnot exceed 6 m in
lerngth, measured from the ernd of the corridor
to the rnearest exit.

(2) Dead-end corridors irn Serntence (1) shall
serve rno more thanm 4 suwites and shall contain
no door openings other thanm for swites,
arranged so that it is no necessary to pass
more tham 2 doors in travellirmg to the rearest
exit.

A public corridor provides asccess to exit from a
floor area containine more than one suite. It must
be at least 1100 mm wide (3 unit of exit width is
S50 mm per 20 persons).

3.3 CONSTRUCTION REQUIREMENTS

article 3.3.1.1 contains 2 general requirement for

Fage 4
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separation betweer suwites by fire resistarnce rated
construction, Article 3.3.1.3. requires that sll
public corridors be separated from the remainder of
the buildimg (regardless of occupancy) by fire
separations that have a8 fire-resistance rating of
at least 1 hour whern the supporting floor assembly
is rated 1 hour or more. When floor assemblies of
less tham 1 hour are permitted, the fire-resistance
rating of the fire separation must be at least 3/4
hour, ever if the supporting floor is not required
to have a3 rating.

In residential occupancies, fire separations having
a3 fire-resistance rating as above are required -
3:.3+.4,2.(1) - to minimize the rumber of persons
initally exposed to a fire. Fire separations are
not practical within individwal dwelling wnits, but
special requirements arply to multi-storey dwelling
units = 3+344.2.(2)s They must be separated from
the rest of the building by l1-hour fire separations
irm a8ll sprinklered buildirigs regardless of height,
arnd in uvnsprinklered buildings wp to 3 storeys. In
higher urnsprinklered buildings Z-howr fire :
separations are required because of the irncreased
fuuel load potential per square meter of building
area i.e., fire loads on the multiple floors are
considered Ystacked" creatimng a greater fire
potentiazl.,
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4 THE EBUILDING CODE OF EBAVARIA (GERMANY)

4.1 INTRODUCTION

There are no national buwilding requlations in West
Germans. All references in this section are to the
1982 Ewilding Code for the province of Eavarias (ECE)
(Ref. 8.2) and to the Decree for the Implementation
of the Ewilding Code (DIEC) (Ref. 8.3) of the same
province. This Decree contains detailed requirements
based on some of the aqerneral provisions of the Code.

4.2 GENERAL REQUIREMENTS

Fart 1 of the Code - similarly to the corresponding
Fart of the NECC - deals with the scope of the Code
and with the definitions. The important defirmition
here is that of High EBuildings?

Art. 3 High EBuildings are structures inm which
the floor of at least orme living area lies more
than 22 m sbhove grade.

The concept of a3 "living area" is very wide! it
encompasses not only any area intended for
residential wse buwt s3lso areas that, because of
their location or size, mas be so used.

As in the Carnadian Code, high buildinqgs are subject
1o more stringent controls with regard to fire
safety. The 22 m limit is determimed by the reach
of the '"gernerally available equipment for
firefighting and lifesaving'; above the limit these
activities are considered more difficult if not
impossibhle (FiqQ., 3). Differentiation accordirng to
the number of stories had beern tried and sbasndored
because the height of the stories varies and
therefore cammot be used to determine the critical
height of 22 m.

4.3 SITE FLANNING

Irn qgerneral, the distance betweern buildings and
between bwildirngs ard lot lines are reqgulated by
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Articles 6 amd 7 of Fart 2 of the ECE.,

Buildirmngs canm be constructed adjacent to each other
but then they are considered a3s a3 simgle building
(Fart 2, Art, 6, Senterce 5, Clause 3). Fire safety
in most practical situwations is ensured by
extensive use of "firewalls'", defirned in detsail in
Fart 4, Art. 29 of the Code.

Art, 7 of Fart 1 sllows, under certain
circumstances, exceptions to the requirements of
the preceding Article, provided the design ensures
"an adequate degree of fire safety and sufficient
lighting and verntilation" (what is "adequate" and
"sufficient" is rot defimed inm the Code)., In
particular, local authorities have the right to
extend the minimum distances over and above those
prescribed i Art. 6, but not to reduce them,

The planming process takes fire safety into account
by making demsities dependent on the local
firefighting capacities, The planning authority
that allows higher dersities must also ensure that
adequate firefighting equipment is available.

Careful provision is made for access to buildings
by fire-fiahting vehicles in the Decree for
Implementation (DIEC), Fara. 3 which relates to
Construction Requirements Jdiscussed below.

4,4 CONSTRUCTION REQUIREMENTS

Gerneral construction requirements relasted to fire
safety are stated in Fart 3, Section 1 of the ECE:

Art. 17% Fire Safetyg

(1) Buildings must be designed, constructed,
altered and maintained such that the occurrence
and spread of fire armd smoke is prevented and,
in case of a fire, that it is possible to
effectively fight the fire arnd save people and
animals.

(2) Easily combhustible building materials must
rnot be uwsed.

(3) Special provisions for firefighting ard
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lifesaving must be provided in ta3ll buildings.

(4) Fire resistant walls and floors must at
least in their essentisl parts consist of
norn—-combustible building materials.

(9) Buildinges that becsause of their locatior,
construction or uwuse may be easily hit by
lightning or in which lightning may lead to
severe consequiences, must be provided with
permanently effective protection against
lightning.

Compartmentation of buildimgs by means of fire
separations and firewalls is dealt with in Fart 2,
Section 4, Articles 28 and 29.

4.5 EXITS

Gemeral requirements relating to exits are
contaired in Fart 3, Section 4, Art. 33. The
significant provisions are contaimed in the
following Senterce:

(1) Every storey of a3 building that is rnot at
qQrade level must be accessible by means of at
least orme stair (necessary stair). Additionsal
stairs or a8 "safety stairshaft"
(Sicherheitstreppenraumn, Figs. 43, 4b) may be
required if lifesaving in a8 fire sitwation is
rnot possible by other means.

Here the Eavarian Code departs sigrificantly from
the National Ewilding Code of Camada. Im principle,
the Eavarian code requires that there must he
provided at least two mesarns of escape for the
occupants or access for fire fighters. However, one
of those means of escape may be an "emergency
escape" (Notbehelf) - for example 3 ladder. Only in
sp-called high buwildings (22 m and higher) where
the higher floors cannot be reached by ladders, are
two stairs required. Irn every case, regardless of
the number of stories, 3 single stair will suffice
provided it is constructed as a "safety stair"
(Sicherheitstreppenraum), It is rnoteworthy that
such stairs may be used even in high tower slabs
and blocks as single exits (Figs. 6 - 11),

Fage 10
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The construction requirements for stair shafts and
exits are qiven in Article 34

(1) Each required stair must be contained in a
continuwous stair shaft that, together with its
access doors ard exits, provides a safe means
of escapes..

(2) Ary poinmt within 2 living area or 23
basement must rot be farther tham 33 m from
either a stair shaft or am exit to the outside,
If more than orme stair becomes necessary then
they must be distribuwted inm the building so
that the escape distances are as short as
possible.

(3) Each stair shaft a3s required in sentence
(1) must have have a3 safe exit to the outside
3s close 3s possible. The exit must be at least
8s wide as the stair., Combustible materials are
riot allowed in stair shafts and their exits.

(4) The walls of stair shafts as required in
sentence (1) arnd their exits into the open must
be norm-combustible amd in buildings of more
than two storeys must be constructed as
firewalls...

{S) The roof of the stair shafti must comply
with the firesafety requirements of the roof of
the top storey. The stair shaft may be covered
with a3 glass roof.

(4) Opernimngs in stair shafts that lead to
basements, attics, workshops, shops, storaqe
areas and similar spaces must bhe equipped with
self-closing and a3t least fire-retarding
(feverhemmend) doors...

(7)) In buwildings of more than five storeds
where the stairs have no outside walls
(inmenliegend) at the top of the shaft must be
provided a device for the elimination of smoke.
Stair shaft must be ventilated and lighted.
Stair shafts that have outside walls must have
openable windows., Stairs with no outside walls
must have 3 lightirng system that is independent
of the building.

Faqge 11
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(B8) Safety stairs (Sicherheitstreppen, as
mentiomed in Senterice 1 of Art. 33) must have
vestibules, galleries, shafts and verntilation
equipment or other devices that make it safe
from intrusion of fire and smoke from the
storeys of the building ever when the access
doors from the storeys are open.

(9) Two basements situsted one on top of the
other must have at least two separate exits. Of
the two exits at least ore must lead directly
inmto the opern, either directly or through a3
stair on the outside wall. Separate stair
shafts for each basements may be elimirated
whern there is rno danqer of fire.

(10) Senterces 1 to 9 do rot apply to buildirgs
containing only up to two dwellings armd to farm
buildings.

Note that sernternce (2) allows for dead end
corridors which by far exceed the NECC limits.
Additional requirements for stairs are stipulated
in the DIEC, paragraph 9. These deal with handrasils
and balustrades, wall and floor finishes etc., Of
interest are the required dimensiorns for stasirs?
the minimum width for am exit stair (rotwendige
Treppe) is 1 m. This can be reduced to 800 mm in
buildings containing wup to two dwellings; it cam be
further reduced for buwildings which do rnot contain
living areas. Greater width may be required in
buildings where the stair serves more than 150
people.

4.6 VENTILATION

Vernitilation shafts are qgererally requlated by Art.
38 of the ECE, but the requirements pertainming
specially to fire safety are qiven in paraagraph 12
of the DIEBC?! ventilatiorn shafts be so comstructed
that they prevent the spread of fire and smoke into
other storeys or compartments! in buildinas of more
than two storeys for at least 30 minuwtes; in
buildings of more thanm five storeys a3t least 60
mirnutes; im buildings or areas of special fire risk
and between fire compartmerits at least 90 mirnutes.
This requirement does not apply to buildings
containimg up to two dwellirgs.

Fage 12
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3 THE NATIONAL BUILDING CODE OF FINLAND

Sl INTRODUCTION

Finlarnd has a3 unified building code administered by
the Ministry of the Inmterior. The requlations
governirng fire safety in the national Building Code
of Fimland -(NECF) were revised and wpdated as
recently as 1981.

The Code is similar to NECC im its concern for fire
resistant constructiorn and compartmentation to
impede the spread of fire withinm the building and to
the outside.

It restricts the use of structural timber to
residential buildirmges rmot gqreater thamn two storeys
in height. However, wood may be uwsed fairly
extensively in high residential buildings as 3
cladding material and intermnally withinm a3 fire
compartment.

As with the Eavariamn Code, the important distimction
betweenrn NECF and the NECC lies in the area of
residential buildings of not more tharmn eight storeys
and their exit requirements. The general requirement
for exiting is for at least two irndependent exits.
However, there is an exception for buildings wp to 8
storeys in height where ore exit is cornsidered
sufficient. In addition to the sirngle formal exit
the unit must a3lso have an "emergerncy exit
possibility". A balcony or window opening through
which rescue is possible either by the rescue
operations of the fire department or by a3 fined
ladder leading to the ground or another place of
safety is acceptable. To comply 3s an emergericy exit
an opening must have certainm minimum dimensions as
quoted below.

Se2 CONSTRUCTION REQUIREMENTS

General construction requirements related to fire
safety are stated in sectiomn El1, entitled Structursal
Fire Safety Requlations 1981 of the NECF:

3.1.1 A building must satisfy 311 the fire
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safety requirements for the preservation of

life arnd to 8 sufficient extent property, and

must therefore fulfill the following gernersl

requirements as they apply to the construction

methods in use and the intended uwse of the .
bueilding, These requirements are!

3.1.1.1 The ignition of the structural elements
and pretective lirnimgs of a fire resistant
compartment shall rmot constitute a8 danger,
neither shall the creastion of combustibhle or
poisornous @ases during 3 fire or the spread of
a3 fire prevent an exit from this compartment.

3.1.1.2 A building shall in general be divided
into fire resistant compartments so that a fire
cannot spread unhindered within the buwilding or
to the outside. A fire should not spread
outside of a8 fire resistant compartment so that
either adjoiming property or the exit from the
buildirng are endangered or so that property
damage in gerneral becomes unreasonably great.

3:.1.1.3 A buildine should be so desigried and
constructed that 3 fire carmmot easily spread to
arnother buwilding or elsewhere in the
surrounding ares.,

3:.141.4 A buwilding and its elements of
structure must not, as the result of a fire, be
in dancer of collapse after the start of the
fire for 2 certsirm period of time, depernding on
the height of the bwilding and the fire load.

Wheriever it is considered necessary for reasons of
personal safety or the enviromnmernt, or in regard to
the size aof the possible damace, the building
sthionld withstand collapse throughout burnine armd of
2l]l permiscsible fire load and cooling phase.

5.3 . EXITS AND ESCAFE ROUTES

Gerneral requirements relatine to exits are
contained in Sectiorm El1 subsectiorn 4. The
significant provisions are contaired in the

followimg clauses.

4.2.1 Each emxit compartment in a3 buildinag, in
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which compartment people reside or work other
than temporsrily, must in gemeral have 3t least
two exits independent of each other and located
in an appropriate marner.

Instead of the second exit from the compartment, it
is acceptable to have access to another compartiment
through a8 fire resistant door, if there is
immediate access from there to an exit leading
straieht to the outside. In this case the exit
compartment with maximum occupant load is the bhasis
for the exit measurements.

In certsin cases ouwtlirmed below an emergency exit
or the possiblity of an emerqency exit, may replace
the second exit from the compartment.

4,2.2 If the height of the building and the
purpose of the exit compartments are such that
one exit is considered sufficient, thern the
compartment must 3lso have the possibility of
an emergency exit. Requirements would 3spply
only to residential buildings less than eiaht
storeys in height +.+.

4.2.2.1 As 3 emergency exit possibility may be
considered arn asppropriately situated balcorny or
wirdow openima throuah which rescue is possible
by the rescue operations of the fire department
(Fig. 12).

The travel distarmce from the remotest point within
the unit to the primary exit stair (distance A-E in
Fig. 12) must be less tham 30 m, There is ro
evident concern for the dead end situatiorn because
of the existence of the secondary exit.

A window which serves 8s an emergency exit
possibility must always be easy to open and have 3
free, unobstructed opening at least 600 mm high and
500 mm wide, so dimensioned that the sum of the
height and width is at least 1S00 mm.

The NECF departs significantlg from the NECC.
Although in principle both codes share the
requirement for two exits they differ qreatly
conceptually and practically. The NECF expresses 3
concern for having two exits from each dwelling
compartment whereas the NECC emphasizes the need
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for two exits from each floor area of the building.
In buildings of eigqht storeys and less where the
height of the floor of the top storey above arade
is not more than 22 metres the second exit from the
dwellirig compartment carn be '"an emergency exit
possibility”. Ealconies and windows if
appropriately sized arnd located may serve as an
emergency exit.

5.4 SITE FLANNING

Flamming for fire prevention, fire fighting and
emerqency rescue starts at the cornceptuzal planning
stage for a new community. Planrers take irto
consideration the capsbility of local fire brigades
to handle the proposed project. If current rescue
apparatus cannot reach 8 storews them projects can
be delayed until such equipment is locsally
available.

In theory, the fire brigade is to have access to at
least orme window or balcony for each apartment unit
(Figs. 13, 14). In practice, this requirement is
not ofter met. Fire preventiorn officers review and
comment at the plamnning stage but their requests
for changes can be overruled by the town planners
if they conflict with certain planning objectives.
Usually alternate methods of access or exit
possibilities are agreed to inm order to provide
equivalent protectiorn. It seems that considerable
latitude and discretion is available to plan
examiners and fire preventiorn officers in their
assessment of a8 proposed rnew building or community.

Site plamning is dealt with in section § of the
NECF .

.1 Emerqgency Road

Sel01 The fire departmernt crew and emeraqency
vehicles must have a3 means of access
sufficiently close to the buildings, amrd points
from which to obtasirn water, in order to
effectively perform their fire fighting and
rescue operations.,

S5.1.2 Wheriever construction on a site has
beer permitted onlwy on conditiorn that the fire
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department has access to the resulting
building(s) from one or all sides for the
performance of fire fightirng or rescue
operations an emerqency road suwitable for the
vehicles of the fire department must lead to
all the points mentiorned above.
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6 CONCLUSIONS

6.1 INTRODUCTION

The differences in apartment plans and building
layouts betweern Canadian arnd European models can
clearly be attributed to each community’s exit
philosophy. The corncerns for compartmentation, fire
resistance ratimgs, structural inteqgrity, smoke
control, alarm systems although riot identical to the
letter are so in their intermt and effectiveness., It
is in the area of exit from aspartments and buwildimgs
where the code differerices clearly reflect the
divergent concepts.

The European model is bassed orn the requirement for
two exit possibilities from each apartment. The
principal central access stair serves as the primary
exit for each apartmernt. The apartment urnit’s
windows and balcony are considered as the second or
secondary exit from the uwunit, The expectatiorn in the
use of the secondsry window/balcony exit possibility
is that the local fire department rescue team and
equipment will complete the lirnk to the qground and
safety., This expectation is commonly shared by
apartment dwellers, fire fichters, architects and
plamners, This unsnimity of understanding is
reflected in plarnning regulatiorns and buildirng
codes.

6.2 SAFETY RECORD

Wher chelleriged a3s to the safety of the single stair
exits various European officials were surprised that
one wowld consider any other approach to building
evacuation for buildins of moderate heigqht. Grest
and justifiable pride is takern irn their low life
loss record (see Table 1). Fire chief F. Vimpari of
the town of Kasjaani, Finland, rioted that in his ten
gyear career in his municipality he was aware of only
two window or balcony rescues. This low incidence of
emergency rescue, he explained, was fairly typicsal
for the country of its modern housing stock. The
earlier timber aspartment dwellirgs that relied on
individual wood-fired heater had a2 very badgd record.
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However, the timber buildings were wususlly only two
storeys and externsl rescue was relatively easy if
required,

Herr J, EBierlein, the fire chief of Nuremberqg/Hafen,
look.ing back over a career spanning 30 4ears, could
rnot find orme imstance where building evacuation
either by the main stair or secondary
(window/balcony) exits had caused problems.

6.3 SAFETY FROVISIONS

The European two exit possibilities for each unit
are quite different in type, location and
dimernsiornal starndards. The primary stair exit tends
to be an internslized stair connecting a3l1 floors of
the building to grade. The continuity of the stair
and shaft can create a3 chimney effect and hernce 3
smoke coritrol problem, making the stair exit
untenables, Similar exit stair contamination has been
observed in recent Canadian fire tragedies but the
burildings were in every case of the high-rise type.
It is far less likely in buwildings of moderate
height, as discussed in this report.

Individual apartment balcony and window exit
possibilities are by nature a direct access to the
exterior and fresh air. The corncept of two entirely
different forms of exit possibility, orme internal
arnd orne external, gives each apartment dweller a
real choice.

European fire prevention bureaus issue safety
pamphlets that reflect the two options avsilable.
The literature cautions dwellers to check the stair
for smoke before venturing into it (See Appendix 1).
If smoke is present they are advised to close and
seal the door amd openings ard to a3 window or
balcony and sigrnal to people on the ground their
location and difficulty., A significant safety
feature here is the fact that the dweller is warned
of smoke contamination in the exit stair BEFORE he
leaves the relastive safety of his apartment
(assuming that the fire origimn is somewhere else)d.

The corncept of exit options is also inherent in the
Canadian philosophy of exit. The approach to
achievirng the two exit possibilities is quite
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different in type, locstion and effect in fire
situations. The option given to the apartment
dweller is the choice between two stair systems
connected by a3 common corrigdor. Smoke contamination
of both stairs is 3 possibility that can confront
those trging to exit from a3 floor ares after they
have left their apartments.

Fire drills and fire prevention literature have
reinforced the concept of responding to fire aslarms
by the rapid exit from the building via exit stairs
(Appendix 2)., Codes are sbsolute im the requirement
for two separate, remotely located stairs to afford
each floor area two exit possibilities. The option
that is really givern is which stair to choose., In
most cases the stairs are identical inm every respect
and they can fail or succeed in the same way and at
the same time.

The choice of exit stair inm some circumstances may
not be an informed choice. It is easy to imaqire 3
scenario where a3 person fleeirngq his/her apartment
runs to the closest enit stair. When the stairs are
approximately the same distance away he/she just has
to quess. In either case, if the stair is wnussasble
for some reason, probasbly by smoke contamination,
the other stair is at the opposite end of a lonag
corridor which may by that time be full of smoke so
that even the way back to the relative safety of the
apartmenrnt may rot be aopen any more.

We seem to have locked owur thinkirmg into one
approach and keep re-emngineering it to overcome any
perceived possibility of failure withowt examining
alternatives, We are placing 2ll owur faith in the
same exits. Wirmdow armd balcony emergency rescue is
successfully carried out in Canasda as well as in
Evurope but is not considered a7 acceptable emerqgericy
optiorm in anyg officiaslly codified way., The two-exit
approach may be valid in tall bwildings; in
buildings accessible to rescue by window or baslcony
it is clearly not the best way.,

6.4 FIRE BRIGADE RESCUE

The response time of the fire brigade varies between
approMimately 4-5 minutes in major cities inm Canada;
it may bhe much longer in remote locatiorms (up to 40

Fage 20



LY

mirnutes). However, giver the excellent
compartmentation of modern apartment buildings, the
most logical safequard aqgainmst the possibility af
fire or smoke darnqer to the inhabitants of a
building due to delay would appear to be 2 better
sealing compartment entrance door.

It is interesting to mote that the Eritish Standard
Code of Fractice CF3 (Ref. 8.5), which gernerally
takes a pessimistic view of fire brigade rescues,
supports the same notion?

It has become apparent, and generally agreed,
that exterrnal rescue by the Fire Service may
rot always be possible from blocks of flats and
maisornnettes +.. Modern traffic conditions and
corngestion, 3s well as parking around blocks,
may delay the attendance of the fire brigade;
furthermore, reliance on such appliances as
manipulative types of escapes or mobile ladders
is considered to be wunsatisfactory. Also, the
assumption should rmo lormger be made that entire
buildings, whole floors, or even adjoining
dwellings need to be evacuated if a fire
occurs. Owing to the high degree of
compartmentation provided im dwellings in
modern blocks, the spread of fire and smoke
from orne dwelling to another amd the need to
evacuate the occupants of adjoining dwellings
are urmisual. The occupants should be safe if
they remain where they are.

Once the prirnciple of rescue by the fire brigade is
discounted, the same regqgulations mayg be applied to
moderately high buildirigs (up to 29 m - 80 ft inm
the Eritish Code) and those above that limit. Even
with this (apparently quite unreasonably) extreme
position reaarding rescue by fire brigade, the
BEritish Code still allows apartiment buildimgs with
a2 single exit stair. It is also recommended that
the entrance door of a2 dwellirmg showld be self
closing angd fire resistimg (2.2.1.6).

Ariother important safety feature that tends to work
in favour of the European model is the size of the
building., Clusters of apartment units surrounding a
single stair are separated from other clusters by
fire walls and thus constitute separate buildings.
Smaller buwildings mean smaller fire loads, an

Fage 21



important safety factor which is recognized by the
NECC.,

6.9 FSYCHOLOGICAL FACTORS

The typical European stair hall directly accessible
from the surrounding aspartments is a highly visible
and familiar feature that the apartment dwellers
know well., They kriow where it is and where it qoes,
both at the top arnd the bottom. It is not a
mysteriouws construction at the riether ends of lora
corridors, hidden behind heavy steel doors and
populated by muggers., This may be am important
safety feature?

Fsychological and physiological factors must be
considered in additiorn to physical factors in
planming exits... Fatal pamnics have occurred
where there was no fire in a8 building but
people thought there was a fire. On the other
hand, where people have had confidence in 3
building angd its exits there have been orderly
evacuations without panic even tough actusl
danger was present... It is 3lso important that
3l exits from a3 building are used as a3 matter
of daily routimne so that occupants will be
familiar with them. - (Ref. 8.6).

Additional territorial bernefits accrue a3s s
consequence of the European stair arrargement, as
discussed in Ref. B.7.

6.6 ECONOMIC CONSIDERATIONS

Cost benefits accrue mainly in the savings inm built
floor area. As exit stairs in the European models
are not required to be connected, corridors can be
kept to 3 minimum. In the example of a three-storey
walk-up apartment building from Fimland (Fig. 15) =&
1.6 m wide corridor comnnecting two of the stairs
wouwld be a3t its shortest 13 m long, Qivirg a total .
of 20.8 m2 of extra space. To conform to the NECC
this additional corridor space wouwld have to be
provided along with doors and walls to separate the
stairs from the corridors.

’

Usirg the 1983 Yardsticks for Costirmg (Ref. 8.8),
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the cost range for aspartment construction wouwld be
$300.00/m2 to $500.00/m2. That would represent an
extra for the corridor aslorne of betweern $6,000.00
to $10,000.00 per floor. As crude and simple as
this example is, it does illustrate that there are
ecoriomies to be had that come directly from code
requlations that balamce exit requirements bhetween
stairs and secondary balcony or Wwindow exits.

In buildings over three storeys and up to eight
storeys where elevators are mandatory the cost
savinas from the reductiorn in corridors are offset
by the high cost of providing a separate elevator
for each stair hall module. The usuwal provision of
only one elevator per stair hall module could cause
concern for the relisbility of equipment.

The German examples (Figs. 6 — 11) would be more in
keeping with our apartment desiqns inm that banks of
elevators service qenerally more units per floor
that the earlier Finnish example., These examples
wise more corridor to Qaimn accesss to the single
escape stair. This approach overcomes the corncern
for elevator breskdown, with any savings deriving
from the use of a2 single exit stair.

In any case, accordine to Fimnish and German
architects, the proximity of apartments to the
stairs arnd the "rmeighbowurly" atmosphere seem to
ericourage dwellers to use the stairs rather than
the elevator much more often tham inm the Carnadian
apartment buildings with corresponding eneraqy
53vings.

6¢7 DESIGN: AFPARTMENT FLANS AND EBUILDING LAYOUTS

It is in the area of grester flexibility in
apartment planning and building lagout that the
European model excells. The flexibility chiefly
comes from the possibility to have @roups of units
orn each floor serviced by 38 sinqgle exit stair. Once
the necessity to comnnect the stairs in each growp
of uriits with 8 corridor is removed, the apartment
and building lagouts are liberated cornsiderably.
Without the bisecting access corridor dual or
multiple aspect can be the rnorm for 2 aqrester
rumber of apartments. The advantaqges of having more
tharm one principal window exposure a3re nMerous.
The prinmcipal ores are light, view options, cross
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ventilation arnd the 3ability to zorme rooms towards
the sun or away from rioise. The typical Canadian
double-loaded corridor buwilding cam offer such
features on the end units only.

Although a3 riumber of the European apartment
bueildings tend to be in the form of long structures
they are typically made wp of small individual
buildirng blocks consisting of a3 small number of
apartments qrouped around a stair/elevator
combination. These individual blocks or buildies,
separated from orne arnother by fire walls, are joined
to create larger buwildirng elements.

As there is no need to conrmect the stairs of one
block to those of another with an sccess corridor it
is clearly easier to manipulate the individual
blocks to respond to topoaraphy and site geometry.
Sites of irreqgular shape and pronounced elevation
charnge can be more readily dealt with wsina the
European model.

The reliance on window/balcony rescue is dependert
on Qood access. The carefully plarnned site laygout
required in Europe for fire safety reasons with its
good access for fire fiqhting and rescue vehicles is
advantageous regardless of irnternal safety
arrangements (Figs., 16 - 28).

e
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7 RECOMMENDATIONS

7.1 INTRODUCTION
The findimgs of the report clearly indicate that?

- the European model is at least as safe, if not
safer, thamn the Canadian practice;

- it compares favourably with the Canadian practice
from the ecornomic point of view, especially in the
three-storey walk-up examples where ro elevators
are required;

- indisputably, the design flexibility of the
European model is far superior to the restricted
number of alterrnaties available to Canadian
architects under the provisions of the NECC,

7.2 DESIGN AND CODE RECOMMENDATIONS

It is recommended that the Ewuropean model be adopted
for buildings of moderate height (up to 22 m, or a
similar limit adapted to North American rescue
equipment standards).

Within the present building legislation there exist
vehicles that will permit the desiaqen and
construction of apartment buwildings mot comforming
to certain provisions of the NECC.

The possibility showld be explored to construct
apartments buildings om the European principle with
a lorg—-term view of chaneing the legislation to
permit 3 more balanced apeproach to fire safety.

7.3 AFARTMENT ENTRANCE DOORS

In spite of the fact that rmeither the German rnor the
Firmish Code reaquire it, the authors feel that
self-closing fire-rated doors wowld greatly enhance
the safety of the apartment dwellers, 38s suagested
im the EBritish Code CF3. This would improve fire
safety evern urnder the present NECC.

M
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7.4 SAFETY INSTRUCTIONS

On the adoption of the European model serious
consideration shouwld be givern to changimng the fire
safety instructions of Appendix 2 to brinmg them into
conformance with Appendix 1. This action may be
considered under the present NEBEBCC as a possible
alternative, especially if recommendation 7.3 above
should be adopted.
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11 AFFENDIX 23
FINNISH FIRE FREVENTION TECHNOLOGY

1973 Helsinki Fire Dept undertook the preparation of
quiidelimes for the prevention of fire dealimg with
fire fighting and life savimg access to bwildirgs,
The gquidelimes were first published in 1974 and
revised in 1983 to reflect the reeds of the latest
legislation.

The following is amn edited translation from Finnish.

11.1 INTRODUCTION

Fire fightine arnd rescue operations is divided into
two main areas of corncern:

a/ fire prevention
b/ operative action.

Irn gereral, the planning and architectural
requirements for fire prevention especially in
residential buwildings have been adequately taken
care of. The reason for this among other things is
that in Finland there are reqgulations regarding
structural fire prevention. It is recogrnized that
structural solutions do rnot completely exclude the
possibhility of the spread of fire, rneither do they
prevent other Mishaps. For that reason society has
to be prepared for the outbresk of fire and
accidents., Operative resdiness is the responsibility
of the City of Helsinki Fire Department and includes
fire fightinge, rescue and emerqgency ambulance
service.

In contrast to the structural fire prevention
requlations, the requirements for operatiornal action
have rnot in gerneral been adequatly takern care of in
plarmning. The reason for this is that in Finmland
there are rno requlations for operative action. The
lack of such requlations has often resulted in the
total disregard inm plarmning for the needs of
operative action. Afterwards it has been generzlly
impossible to provide asdequate technically efficient
operations e.qQ. on site manoeuvrability, The
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requirements for various sectors of operative action
have to be taken care aof already in the buwilding
planrning and desian stage. -

As a3 result of these concerns the City of Helsinki
Fire Chief initiated in 1973 a work group to draft
guidelines that would take into account the rneeds
for both structural and operatiornal requirements in
planning, buwilding desiamn and comnstruction. These
guidelines were first published in 1973.

11.2 ACCESSIEILITY AND TRAFFIC CONNECTIONS
11.2.1 GENERAL

The accessibility of a plarmning area depends on the
traffic cornections of the surrounding city
districts. In qgeneral, the fire department does not
have control over these arteries. The above
mentioned factors have an impact on the operative
preparedness of any given district, therefore the
fire department sees it a3s necessary to receive a
report from the city indicating to what extent the
needs of the Fire Department have bheen taken into
account in the fimal plan.

11.2.2 ACCESSIEBILITY

The geographic distance of the nearest fire station
is the primary factor inm the accessibility of the
plarmning area. In considering the operstive
readiness of a given station this is not the onrnly
factor; it s3lso depends or the traffic conmmections.
This hass been clearly demonstrated in the time
studies of emergency vehicle performance.

According to studies the response time withinm the

entire city was on aversge five minutes, It is

necessary to reserve 3 site for fire stations so

that the time for the first emergency vehicle to

arrive a8t the scene does not exceed five minutes.

Accessihility during rush hours should be improved -
by the possibility for a priority at intersections.

This system is still mot fully inm practice. An

effective measure would be the reservation of .
priority lames for public vehicles (buses and

emerqgency vehicles) and the use of streetcar lanes.

The expresswass and rosds shouwld have emerqency
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access, exit and U-turn possibilities where
indicated by the Fire Department.

11.2.3 TRAFFIC CONNECTIONS IN THE FLANNING AREA

Roads of 311 types shouwld be planned im such a8 way
that the width, height arnd the turning radii of
emergency vehicles (as qiven by the Fire Department)
are taken into account. Special care has to be taken
with pedestrian streets to assure that trees and
plamting boxes do rnot obstruct.

Emergerncy access roads over structural decks must be
desiqned to support the weigqht of the fire vehicles,
as qiven by the Fire Department.

Where inadequate structural strength prohibits fire
vehicle access thern clear sigrnaqe or barriers should
te wused.

11.3 TACTICAL MANOEUVRING SFACE
11.3.1 INTERNAL MANOEUVRING SFACES

For successful fire fighting and emerqency
operatiorns adequate site ares has to be available.
These activities have to be taken into account at
the plarnning stage. Elocks and lots have to be
plamned in such a way that emerqgency vehicles can
reach the bwildings under 2ll predictable
conditions. The development of the lot has to permit
adequate marnoeuvrability zdjscent to the buildings.

The rescue of people from burning buildings requires
more manoeuvring space than what is required for
fire fighting alome., In high occupancy buildings
more space has to be reserved on the lot for rescue
operations. Special wse buildirmgs (such as
hospitals) require additional cornsideration. The
height of the buwilding has an obvious impact.

In sddition to the rescue operations from the
around, especially in the context of high buildings,
the possibility of rescue from the 3ir has to be
taken into account.

Desiqning the interrnal spaces of the buildirng must
make it possible for fire fighter to have safe
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access to the built-in fire fighting equipment.
11.3.2 EXTERNAL MANOCEUVRING SFACES

The main principle in desingimae the external
manoeuvring space is that orn the side of the
building with entrarnces there has to be adequate and
barrier-free space for manocewvring., For ambulances
this space requirement is absolute. In places where
special fire precautions are necessary such as
industrial instasllastions special strateqies must be
worked out with the fire department.

Fire prevention plannirng has to be presented to the
fire department alorng with the structural
requirements for fire safety as outlirned in the
Natiomal EBuilding Code of Finland.

The asbove-mentioned main principles may be modified
irn special circumstances.

In the planning of outside tactical manoceuvring
spaces the dimensions of vehicles mentioned in
sectiorn 4.2.3 have to be taken inmto cornsideration.
In additiorm, the following characteristics of
vehicles must be taken into consideration:

LADDER AND FLATFORM TRUCKS
- Mminimum distarnce from wall: 6 m
- working slopes not greater than SX

LADDER TRUCK

- vertical reach 30 m

- fire rescue capacity aspproximately 3 persons per
minute excluding the handicaeped,

FLATFORM TRUCK
- vertical reach 30 m
- fire rescue capacitys 1 person per minute,
excluding

the handicapped.,

In buildings equipped with sutomatic sprinker or
fire alarm systems there must be anm unhindered
access to the fire aslarm centre (amrunciator parel).

11.3.3 MANOEUVRING FROM THE AIR

In high buildimngs (over 28 m) the roof structure
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must be desiqned so that there is adequate space for
rescue operations hy helicopter, with safe access
for people. Since the helicopter will not be
landing, the roof loads need rot be desigrned to take
into sccount the total weight of the helicopter.

Rooftop, ducts antenmae, chimneys etc must be
locsted and desigred so that they do not obstruct
the helicopter approach and the sccess for the
rescued. The minimum free manoceuvring space must be
85 m x 60 m,
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konnen?

konnen?

Sollte es trotz aller VorsichtsmaBnahmen
doch einmal zu einem Brang kommen,
dann befoigen Sie bitte die nebenstehen-
den Ratschlage ihrer Feuerwehr.

Fire Department Instructions

- Nuremberg,

translations following
pace

AL wa o

daB Sie beim Ausbruch eines Brandes
durch besonnenes Verhalten und durch
richtigen Einsatz der Losch- und Sicher-
heitseinrichtungen wesentlich zur erfolg-
reichen Brandbekampfung beitragen

wo sich in iIhrem Mause die Losch- und
Sicherheitsetnrichtungen befinden?

wie ein Feuerldoscher oder ein anderes
Loschgerat in Betneb genommen wird?

wo Versorgungsieitungen — Strom, Gas,
Wasser — zentral abgeschaltet werden

daB Sie durch gute Kenntnisse der
moglichen Branagefahren im Haushait
und am Arbeitsplatz wirkungsvoll mit-
helfen kdnnen, den Ausbruch eines
Feuers zu verhindern?

Germany

1.

ie
rat:

Feuerwehr 4.

Wenn Sie Ihre brennende Wohnung
(Arbeitsraum 0. 4.) verlassen, schlieBen
Sie die Tur hinter sich! Sie grenzen den

Brand damit ein und sichern sich und

anderen den Fluchtweg.

Konnen Sie das Telefon erreichen oder
haben Sie sich selbst gerettet: Feuerwenr
Uber Notruf 112 alarmreren.

Warnen Sie auf ihrem Weg ins Freie thre
Mitbewohner (Mitarbeiter).

Oftnen Sie wenn moglich alle auf Ihrem
Fluchtweg liegenden Treppenraum-
fenster.

Haben Sie schon einmal uber lhre Flucht-
mogqlichkeiten nachgedacht?

8

Benutzen Sie nur sichere Fluchtwege. Der 7 .
sicherste 1st die Treppe. Benutzen Sie
zum Verlassen des Gebaudes nicht den
Aufzug. Er kdnnte (aus weichen Grinden
auch immer) stehen bleiben.

Ist Innen der Fluchtweg versperrt (2.8
durch Verquaimung des Fiures oger Trep-
penraumes), bleiben Sie in ihrer
Wohnung (Arbeitsraum 0.8.). Haiten Sie
die Tir geschlossen. Gehen Sie an ein
Fenster (moglichst zur StraBenseite) und
rufen Sie um Hilfe oder machen Sie
sich durch Winken bemerkbar.

Warten Sie das Eintreffen der Feuerwenr
ab. Befolgen Sie ihre Weisungen.
Werden Sie nicht ungeduldig, thre Mit-
bewohner (Mitarbeiter) sind vielleicht in
gréBerer Not als Sie.

Der Brandschutz in hohen Hausern (ucer
5 Vollgeschosse) und in Hochhausern
{(der oberste FuBboden liegt mehr ais
22 m Ober der Erdoberflache) unteriiegt
bei uns sehr strengen baulichen Aufiagen
{z. B. Sicherheitstreppenraume).
Springen Sie ber Gefahr nicht aus dem
Fenster und erwarnten Sie memals sinen
Sprungtucheinsatz. Die Gebdudehshe
eines Hochhauses |48t derartige Einsatz-
miftet nicht mehr zu. Ein Versuch (st
tédlich.

Stellen Sie sich der Feuerwehr zur Ver-
fugung. Wir brauchen Ihre Perscnen- ung
Ortskenntnis!

Bemerken Sie als Unbetetligter eiren
Brand, alarmieren Sie die Feuerwenr:
Notruf 112.

Verlassen Sie sich nicht auf ancere! Viei-
leicht retten Sie durch thren Anrut en
Menschenteben!

Merke: Einsatze zur Brandbekamptung
und Menschenrettung sind grundsatzhicn
kostenlos!

Far weitere Fragen stent thnen inre Feuer-
wehr gerne zur Verfugung.

f'ire Department instructions - Sweden
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Forst av ain. Réaca ails ut! FOi den uppgorde
réddrengapianen. Om det b 1ok — kBnn p§ den
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Korts sndetag — Ml 10r munnen — Lig sthitring.
Kommar du. ut = sanne dlr!

Larme med hip ov vieesionpe sher f0r Svibesn
o ala i hueet vekna. Ring brandiberen —
90 000 (Det wan ara en heiv minut wnan
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Om brenden §r fiten — orasck sidchs den An-
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retrers. Nirs gonvet b ime rdk och varme si be-
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By = Sven i mOrker — nfr o . Alle | huast mbe-
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En liten brand Wan du sibcka sidlv. Arwind vet-
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(act quickly to prevent spread)
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FIRE DEFARTMENT INSTRUCTIONS - NUREMEERG, GERMANY
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(&

When Yyou leave 3 btwrning apartment (or room)
close the door behind yow! This way you
restrict the fire and ensure 3 safe escape
route for yourself and others.

If souw can reach a3 telephonrne or if sou are
already in a safe place let the fire
department krnow by dislling 112,

Use only safe escape rouwtes, The safest is

the stair. Do not use the elevator to leave
the buildingt it can get stuck for various
reasons. On the way, alarm the other residerts
of the buwilding. If possible, open 3ll the
wirndows i the stair shaft.

Have gou ever qiven some thought to the
escape possibilities in case of fire?

If the escape route is blocked (e.q. by smoke
in the corridor or in the stair shaft) stay in
your apartment. Keep the door closed. Go to 3
window (on the street side, if possible) and
call for help or make signals.

Wait for the arrival of the fire department.
Follow their instructions. Do ot be impatient
- your neighbours may be in greater need of
help than gouw.

The fire safety in tall buildimgs is subject
to very strict building requlations

(e.qs 1t must be provided with safety stairs).
Never jump from the window. Eecauwse of the
height of the buwildinmg such attempts result in
death.

Be ready to help the fire department. We need
your krowledge of the buwilding ard the people
who live in it!

If you rnotice 3 fire, a3lways alarm the fire
departmerit, Do rmot rely on other people to do
it! Your ca8ll may save human lives!
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FIGURE 2.10: Causes of Outside/Other Fire
Losses'—1978

FIGURE 2.11: Intemational Fire Death Rate—
Indices (Excluding Transportation)
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'Fires from outside spilis and expiosions are exciuded.

SOURCE. 1978 NFIRS data (203 988 fires with 70 lire deaths,
949 fire injuries, and $54.8 milhon property loss)
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Fire Safety and the Design of Apartments

ILLUSTRATIONS



& cross ventilation

Typical European Model
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EXIT STAIRS CORRIDOR ELEVATORS EXIT STAIRS

single aspect-
no cross ventilation

MALVERN NEIGHBORHOOD 1, BLOCK |

Westbury Developments ARCMILIC
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Fire Department Access to 22 Metre Limit

6th Floor
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From: Bavarian Insurance Office

Tigure 3



(apartment)
Nutzflache

. Safety Stairs

Flur

(corridor)

Nutzflache
(Apartment)

(Apartment)
Nutzflache

a.) natural ventilation

Nutzflache Abluft

(Apartment)

Nutzflache

Zuluft

Nutzflache
(Apartment)

b.) artificial ventilation

From: Bavarian Insurance Office

Balkon
(balcony)

(exhaust air)

(supply air)

Flur
(Corridor)

Figure

. 4 L]



*
i
en

»

tn

Stair configuration for up to 22 m

Balkon

Stair configuration for over 22 m (note

"Safety stair')



Apartment Building Q

with Safety Stair: Access
from exterior recessed
balcony.

From: Bavarian Insurance Office

Sicherheitstreppenraum
Safety|Stairs

\partment Building
with Safety Stair: Access
“rom exterior balcony.

o
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Figure 6.
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Balkon
Sicherheitstreppenraum
Safety Stairs Figure

From: Bavarian Insurance Office
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Figure

o

Example of Bavarian

Apartment Houses Figure 10.

From: Bavarian Insurance Office

Figure

11.
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fig.13 fire access road

Kerrostaloalueella palotie johdetaan pii-
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fig.14 fire access road

Palotie tulee johtaa rakennuksen kaikkien
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LUHTIKAYTAVATALON KULKUTIEN PITUUS,
PALOAHIDASTAVA / PALOAPIDATTAVA J

Kulkutien pituus A-B lasketaan huo-

neiston kustakin kohdasta maanpin-

nalle B, Jollo1n A-B < 30 m. Mikili
poistuminen voi tapahtua kahden por-
taan kautta, lasketaan matka b 2-ker—
taisena, jolloin a+4b+c <90 m.
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—Seina Ak

Porras A30

C
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B
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LUHTIKAYTAVATALON KULKUTIEN ‘ﬁei&%

222X

\'.' . /.

. PITUUS,
\_ PALONKESTAVA RAKENNUS -

Kulkutien pituus A-B lasketaan huo-
neiston kustakin kohdasta porrashuo-
neen ovelle B, jolloin A-B < 30 m.
Miki#li uloskiytivii on kaksi lasketaan
matka b 2-kertaisena, jolloin a + 4b +
c < 90 m. Porrashuoneen (uloskdytivin)
ulkoseinit voivat olla A-luokkaisia
ilman palonkestoaikavaatimusta. Huo-
neiston vastainen seind pitii kuiten-
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3 Storey Apartment Building - Finland
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Katajanokka Housing
Helsinki, Finland

Figure 18.
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Katajanokka Housing
Helsinki, Finland

Figure 19.
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Katajanokka Housinc
Helsinki, Finland

Figure 20.
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TIILILAATTA , PUNAINEN

OHUTRAPPAUS, VALKOINEN
BETONI

PELTI/TUHMANRUSKEA

Katajanoklc* Houaing
HalainJci, rinland

Flgura 21.
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1 TIHLILAATTA . PUNAINEN
2 OHUTRAPPAUS, VALKOtNEN

3 BETONI
4 PELTI, TUMMANRUSKEA

Katajaaokka BouBi
malsinkl, Finland

Flyura 22.



Katajanokka Housing
Helsinki, Finland



Site Plan Apartment Building Wallenstein St. Nuremberg,



Apartment Building Wallenstein St. Nuremberg

Elevation

= 0



Design:
EIWO BAU
Nuremberg

Figure 26
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WOHNUNG
@ 40.43.46.49.52
3 ZI. 92 m2

LOGGIA

1k-0&f

WOHNUNG
@) 41,44.47.50.53
2 ZI 60 m2

/2 94anbi4

WOHNUNG
@ 42,45.40,5
312 ZI. 94 nv

Apartment Cluster
Apartment Building
Wallenstein St.
Nuremberg

Design:

EIWO BAU -
Nuremberg



WOHNUNG (55)
472 71. 114 m?2

17m2 TERRASSE
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61.99 6E000 T6¢CE €

WOHNUNG
3ZI. 84
45 m2 TERRASSE

Apartment Cluster

Apartment Building
Wallenstein St.
Nuremberg



