VAMK

VAASAN AMMATTIKORKEAKOULU
UNIVERSITY OF APPLIED SCIENCES

Marjo Yliharsila

SUOMEN RAKMK:N JA NFPA:N
MUKAISTEN HATAPOISTUMISTEITA
KOSKEVIEN PALOMAARAYSTEN
VERTAILU

Diesel- ja kaasumoottorivoimalaitoksiin soveltuvat maaraykset

Tekniikka
2015



VAASAN AMMATTIKORKEAKOULU
Rakennustekniikka

TIIVISTELMA

Tekija Marjo Yliharsila

Opinnaytetyon nimi - Suomen RakMK:n ja NFPA:n mukaisten hatdpoistumisteita
koskevien palomé&&rdysten vertailu - Diesel- ja
kaasumoottorivoimalaitoksiin soveltuvat maaraykset

Vuosi 2015

Kieli suomi

Sivuméara 36 + 8 liitetta

Ohjaaja Heikki Paananen

Tutkimuksen tarkoituksena on vertailla Suomen rakentamisméaéarayskokoelman ja
National Fire Protection Associationin mukaisia palomaarayksia poistumisteiden
osalta. Ndissa keskitytadn ainoastaan diesel- ja kaasumoottorivoimalaitosten
moottorihalliin sovellettaviin maérayksiin. Tutkimus suoritettiin yhteistytssa
Wartsila Power Plantsin kanssa.

Palon sattuessa rakennuksesta on voitava poistua nopeasti ja turvallisesti. T&hén
vaikuttavat uloskéytavien lukumaéard, koko ja etéisyys. Lisaksi kulkureitin tulee

olla selkeé ja helppokulkuinen. Ulosk&ytévat tulee suojata tulelta sek& merkité ja
valaista, jotta poistuminen rakennuksesta on sujuvaa.

Suomen rakentamisméaérayskokoelmassa annetaan ohjeita rakentamiseen. Nama
ohjeet ovat velvoittavia Suomessa rakennettaessa. National Fire Protection
Association on yhdysvaltalainen jérjesto, joka laatii paloturvallisuuteen liittyvia
ohjeita.

Tutkimus tehtiin taulukkomuodossa ja jaoteltiin teorian mukaisiin aihepiireihin.
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vertailluista mé&érayksista osa rajautui tutkimuksen ulkopuolelle.

Suomen rakentamisméaérayskokoelma antaa maarayksia lahinné uloskéytavien
lukumaaréén, kokoon ja etéisyyksiin liittyen. Myos uloskéytavien palosuojaukset
on méadritelty. Muilta osin maaraykset ovat melko pinnallisia. National Fire
Protection Associationin ohjeet antavat tarkemmat raamit joka aihepiirissa. Toisin
kuin Suomen rakentamismaarayskokoelma, National Fire Protection Association
késittelee yksityiskohtaisesti myos kulkureitin turvallisuuteen, merkitsemiseen ja
valaistukseen liittyvia aihepiireja. Silta osin kuin Suomen rakentamismaéraysko-
koelma antaa tarkan mééreen poistumistielle, on se usein National Fire Protection
Associationia tiukempi.
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palomaaraykset, voimalaitos
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The purpose of the study was to compare the fire regulations for means of egress
in National Building Code of Finland and National Fire Protection Association. In
means of egress standards the focus was on the regulations that can be applied on
engine halls to diesel- and gas power plants. The study was conducted in coopera-
tion with Wartsila Power Plants.

When a fire occurs, it must be possible to exit from the building fast and in a safe
way. This is affected by the number and size of exits as well as distance to exits.
In addition, the route should be easily accessible. Exits should be protected from
fire and they should be marked and illuminated properly to make the exit easier.

The National Building Code of Finland gives rules and regulations on construc-
tion work. These rules and regulations are binding. National Fire Protection Asso-
ciation is an organisation in United States, which compiles regulations related to
fire safety.

The comparison was made in a table format and was divided into subjects accord-
ing to the theoretical background. The comparison only concerned engine halls,
therefore, some parts of the compared regulations were excluded in this compari-
son.

The National Building Code of Finland gives merely regulations on the number
and size of exits, and distance to exits. There are also adequate regulations on exit
enclosure fire resistance. Other than that, the regulations are pretty vague. Nation-
al Fire Protection Association regulations give more strict rules on every subject.
Contrary to the National Building Code of Finland, National Fire Protection As-
sociation gives detailed regulations even on exit access, exit marking and illumi-
nation of exits. Where the National Building Code of Finland gives explicit regu-
lations, they are is mostly a bit stricter than those of National Fire Protection As-
sociation.

Keywords National Building Code of Finland, NFPA, means of
egress, fire regulations, power plant
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1 JOHDANTO

Rakentamisessa ympéari maailmaa noudatetaan seké kansainvalisia ettd kansallisia
standardeja ja maarayksid. Joissakin valtioissa on sitouduttu seuraamaan tiettya
kansainvalista standardia, jonka lisaksi valtiossa voidaan laatia omia tarkennuksia
standardiin tai standardin vaatimuksia tiukempia maarayksia. Esimerkiksi
Euroopan alueella noudatettavat Eurokoodit edellyttavat kansallisten liitteiden
laatimista (Tietoa Eurokoodeista 2014).

Yksi rakennusten suunnittelussa huomioon otettava osa-alue ovat paloméaraykset.
Palomadrayksia kasitelladn rakentamiseen liittyvissdé madrayksissa, kuten
Suomessa Suomen rakentamisméarayskokoelmassa (RakMK), mutta myos
monissa muissa standardeissa ja maadrayksissd. Esimerkiksi Yhdysvalloissa
paloturvallisuutta késittelevid standardeja ovat mm. Occupational Safety and
Healt Administration (OSHA) ja National Fire Protection Association (NFPA).
OSHA:ssa madritellaan tydantajan velvollisuuksista tyontekijan turvallisuuden ja
terveyden turvaamiseksi (At-a-Glance OSHA 2014). NFPA kaésittelee yksinomaan
paloturvallisuutta (NFPA Overview 2014). Tdma opinndytetyd vertaa néista
kahden, eli Suomen rakentamismaarayskokoelman sek& National Fire Protection

Associationin palomééarayksia.

Seuraavaksi kasitelladn tutkimuksen ongelma-asettelu ja tavoite sek& esitelldan
yhteistyoyritys Wartsila Oyj keskittyen Power Plants -organisaatioon. Toisessa
kappaleessa kaydaan lapi palomaaraysten erityispiirteitd ja sekd poistumistiet
paapiirteittain. Liséksi toisessa kappaleessa esitellddn lyhyesti Suomen
rakentamismadrayskokoelma ja National Fire Protection Association.
Kolmannessa kappaleessa kerrotaan miten vertailu on k&ytdnn0ssé toteutettu.
Neljas kappale kasittelee vertailun tuloksia ja lopuksi viides kappale néiden

tulosten perusteella tehdyt johtopéatokset.



1.1 Ongelma-alue

Kansainvalisen yrityksen, joka suunnittelee rakennuksia tai rakentaa eri puolella
maailmaa, tulee ottaa huomioon eri maissa vallitsevat maaréykset. Toisaalta, kun
halutaan rakentaa kustannustehokkaasti ja tuottaa Kkilpailukykyisia ratkaisuja
asiakkaille, ovat vakioratkaisut tarpeen. Vakioratkaisut eivat kuitenkaan aina sovi
yhteen eri maardysten kanssa. Jos esimerkiksi suomalainen yritys suunnittelee
vakioratkaisun Eurokoodien mukaan, Yhdysvalloissa tdma ratkaisu ei valttamatta
ole hyvaksyttavissa, koska sielld noudatetaan eri standardeja. Jos eri standardit
maaréavat hyvin erilaiset ratkaisut, on joko luovuttava vakioratkaisun
suunnittelemisesta, tehtévé alue- tai maakohtaiset vakioratkaisut tai valittava yksi

standardi, jonka pohjalta vakioratkaisu suunnitellaan.

Jos paddytédén viimeiseen vaihtoehtoon, on vaihtoehtoja kaytannossa kaksi, kun
rakennetaan alueelle, jossa vakioratkaisun suunnitteluun kaytetyt standardit eivéat
ole voimassa. Yksi vaihtoehto on suunnitella alusta asti uusi rakennus. Toinen
vaihtoehto on tarkistaa, milt4 osin standardit eroavat toisistaan ja tehdd muutoksia
vakioratkaisuun tarpeen mukaan. Mikali rakennetaan paljon esimerkiksi kahden
eri standardin mukaan, voidaan toki my0s suunnitella ratkaisu, joka tdyttaa
kummankin standardin mukaiset vaatimukset. T&llainen ratkaisu ei valttamatta ole

mahdollinen tai kustannustehokas, jos standardit poikkeavat paljon toisistaan.

Diesel- ja kaasumoottorivoimalaitoksessa kohdistuu nk. moottorihalliin useita
vaatimuksia jo pelkdstddn kayttotarkoituksen perusteella.  Esimerkiksi
moottoreiden ympdrilld on oltava huoltotilaa, perustus on tehtdvd moottorin
rasitusta kestdvaksi, moottorit on sijoiteltava niin, ett4d niiden on mahdollista
toimia moitteettomasti, moottorit on voitava poistaa hallista niiden kayttdian
paatyttyd  jne. Koska rakennuksen kayttotarkoitus diesel- ja
kaasumoottorivoimalaitoksissa antaa raamit rakennuksen muodolle ja sijoittelulle,
voidaan olettaa, ettd vallitsevan normin vaihtuessa on helpompi mukauttaa
aikaisemmin suunniteltu rakennus uuden standardin mukaiseksi kuin suunnitella
taysin uusi. L&htokohtaisesti tulisi tunnistaa, mitkd ovat suurimmat erot

standardien valilla ja miten ne vaikuttavat.



Kun voimalaitoksen energianlahteind kaytetddn helposti syttyvid aineita, kuten
0ljy, maakaasu seka erindiset biopolttoaineet, on rakennuksen paloturvallisuus
tarkedssé asemassa, mutta onko myos paloturvallisuuteen liittyvissé standardeissa
suuria eroja? Miten eurooppalaisten normien mukaan suunnitellun rakennuksen
paloturvallisuussuunnitelmat poikkeavat yhdysvaltalaisten standardien

vaatimuksista?
1.2 Tavoite

Koska palomaaraykset ovat laaja aihepiiri, keskitytddn tdssa tyossa vain
hatapoistumisteitd koskeviin méaarayksiin. Ty0n tavoitteena on laatia vertailu
eurooppalaisen ja yhdysvaltalaisen standardin valilla. Euronormien ja Eurokoodin
paloturvallisuuteen liittyvat standardit eivat kuitenkaan késittele juuri
hatapoistumisteihin liittyvid ohjeita. T&st4 syystd vertailuun on kaytetty Suomen
rakentamismadréyskokoelman poistumisteitd  koskevia maadrayksida. NAit4
verrataan Y hdysvaltalaiseen National Fire Protection Associationin standardeihin.
Vertailussa  keskitytddn diesel- ja kaasuvoimalaitosten  moottorihalliin
sovellettaviin maardyksiin. Vertailusta tulisi ilmetd, miltd osin standardit
yhtenevdt ja miltd osin ne poikkeavat toisistaan. Vertailun tuloksia hyvéksi
kayttden pystytddn havaitsemaan, mitd muutoksia moottorihalliin on teht&vé, jotta
se tayttdisi NFPA:n mukaiset vaatimukset. Tarkempaa tietoa rajauksista 16ydat

kappaleesta 3.2 Rajaukset.
1.3 Wartsila Oyj — Power Plants

Wartsila Oyj on suomalainen yritys, joka tarjoaa ratkaisuja sekd meri- etté
energia-alalle. Waértsilan péadkonttori sijaitsee Helsingissa, mutta yritys toimii
maailmanlaajuisesti. Konttoreita sijaitseekin jokaisessa maanosassa, 70:ssd eri
maassa. Yhteensd tyontekijoitd on vajaat 18 000. Vuonna 2014 Wartsilan

liikevaihto oli n. 4,8 miljardia euroa. (This is Wartsil4 2015.)

Wartsilan litketoiminta on jaettu kolmeen eri alueeseen — Ship Power, Power
Plants ja Services. Ship Power tuottaa koneisto-, propulsio- ja ohjauslaitteistoja

merenkulkuun sek& Oljy- ja kaasuteollisuuden off-shore tarpeisiin. Moottorit,



alennusvaihteet, propulsiolaitteet, ohjausjarjestelmat ja tiivisteet ovat esimerkkejé
tarjonnasta. Power Plants toimintayksikkd toimittaa kaasuilla tai nestemaisilla
polttoaineilla  toimivia  voimalaitoksia ~ sekd  perusvoiman  tuottoon,
huippukuormituksien tasaamiseen ettd teollisuuden omaan ké&yttéon. Sen liséksi
tarjontaan kuuluu LNG (nestemdinen maakaasu) terminaalit ja jakeluyksikot.
Service huoltaa sekd Ship Powerin ettd Power Plantsin laitteistoa tarjoten
asiakkaille tukea koko laitteiston eliniédn ajan. Huoltosopimukset eivét kuitenkaan
rajoitu vain Wartsilan omiin tuotteisiin. (This is Wartsila 2015.)

Power Plants toimintayksikon liikevaihto oli runsaat 1,1 miljoonaa euroa vuonna
2014. Tyotekijoita oli vajaa tuhat. (This is Wartsila 2015) Voimalaitosten
voimantuotanto perustuu polttomoottoreihin. Voimalaitoksia on rakennettu jo yli
4 700 kappaletta yli 170 maahan. Voimalaitosten koko vaihtelee 10 MW:sta 600
MW:iin, toimitussiséltd laitetoimituksista ns. EPC (engineering, procurement,
construction; suom. suunnittelu, osto, rakennus) toimituksiin. (Power Plants 2015)

EPC vastaa siis "avaimet kateen” periaatetta.

Koska Power Plantsin toiminta on kansainvalistd, tulevat eri standardit esiin
voimalaitosten suunnittelussa. Varsinkin myyntivaiheessa aika on usein hyvin
rajallista, ja standardien aiheuttamat muutokset pitéda selvittdd nopeasti, jotta
kustannusarviot voidaan tehd4d mahdollisimman tarkasti. Tdssa tydssa suoritetun
vertailun avulla on tarkoitus edesauttaa varsinkin myyntivaiheessa tapahtuvaa

suunnittelua ja siten myds kustannusarviointia.



2 TEOREETTINEN TAUSTA

Tassa osiossa kasitellaan paloméérdysten syntya ja merkitysta paloturvallisuuden
kannalta sekd paloturvallisuuteen liittyen poistumisteiden piirteitd. Ensiksi
kuitenkin  kerrotaan mitd tulipalo  merkitsee erityisesti diesel- ja
kaasuvoimalaitoksissa. Lopuksi esitelladn lyhyesti Suomen

rakentamismadrédyskokoelma ja National Fire Protection Association.
2.1 Tulipalo diesel- ja kaasuvoimalaitoksissa

Tulipalon syttyminen ja tulen yllapito noudattaa luonnonlakeja, joiden tunteminen
ja ymmartdminen ovat edellytyksia palon hallinnan kannalta.  Tulipalon
syttymiseen tarvitaan palava aines (polttoaine), lampoda sek& happea. Itse
palaminen on kemiallinen reaktio, jossa palava aines hapettuu. Tulipalossa reaktio
on nopea tuottaen valoa ja lampdd. Mikéli kemiallista reaktiota ei tapahdu, eli
mikali palava aines, happi tai riittdva 1amp0 puuttuu, ei tuli syty. Jos jokin ndisté

poistetaan (loppuu) palon aikana, tuli sammuu. (Schroll 2002, 10)

Diesel- ja kaasuvoimalaitoksissa polttoaineina kaytetyt nesteet ja kaasut ovat
helposti syttyvié ja palo levidd nopeasti. Toisin kuin kiinteadt aineet - kuten puu -
nesteet ja kaasut péa&sevat liikkumaan vapaasti, ja siksi niistd aiheutuvien
tulipalojen hallinta on vaikeampaa. Liséksi voimalaitoksissa on sahkdisia laitteita,
joiden vikatilanteet tai vaarinkdytt0 saattaa aiheuttaa mm. s&hkopiiriin
resistanssin, josta syntyvéa lamp0 voi sytyttdd palavan aineen. Sahkdiset laitteet
taikka sahko eivat kuitenkaan itsessaan pala. (Schroll 2002, 10-11)

2.2 Palomaaraykset

Tulipaloista aiheutuvien rahallisten vahinkojen ma&&rd on lisdantynyt
huomattavasti viime vuosisadan aikana. Samalla palotorjuntaan kdytetaan entista
enemman rahaa. Tulipaloista johtuneiden kuolemien maard on onneksi vahentynyt
hieman. (Schroll 2002, 1) Kuolonuhrien mé&éra4 maailmanlaajuisesti on kuitenkin
vaikea arvioida, koska kaikissa maissa ei ole aikaisempia tilastoja tai valtiot eivat

anna luotettavia tietoja uhrien maarasta (Cote, Hall, Powell & Grant 2003, 2-7—



11). Suurin osa henkilovahingoista tapahtui asuinrakennuksissa. Kaikista
vahingoista voidaan kuitenkin oppia, ja ne ovatkin hyva tiedon lahde pyrittdessa
estdmadn vastaavia tapahtumia tulevaisuudessa. (Schroll 2002, 1)

Tavallisesti paloista aiheutuvat vahingot jaetaan henkil6-, suoriin- ja valillisiin
vahinkoihin. Henkilévahingot ovat sekd loukkaantumisia ettd kuolemantapauksia.
Niisté aiheutuu sek& rahallisesti mittaamattomissa olevia vahinkoja, kuten kipu,
tuska ja suru, ettd rahallisia vahinkoja, kuten laaké&rikustannukset, vammaistuet ja
muut mahdolliset edut. Suorat vahingot ovat rakennuksiin, laitteisiin ja
huonekaluihin aiheutuvat vahingot. N&m& ovat paitsi tulipalosta aiheutuvia
vahinkoja, my6s savu- ja vesivahinkoja. Vélilliset vahingot ovat mm. tuotannon
keskeytymisestd johtuvat kustannukset, kaupan valiaikaisesta sulkemisesta
johtuvat kustannukset ja palossa tuhoutuneiden tietojen uudelleen tuottamisesta
aiheutuvat kustannukset. Vélillisia kustannuksia kuitenkin harvoin huomioidaan,

kun lasketaan palosta aiheutuvia kustannuksia. (Schroll 2002, 1-2.)

Tulipaloista aiheutuvien vahinkojen véhentdmiseksi on kehitetty eri keinoja ja
suunnitelmia niit4 ennalta ehkdiseméaan. L&htokohtana on, ettd ennaltaehkaisy on
edullisempaa kuin tulipalon jalkeisten vahinkojen kustannukset. (Schroll 2002,
27) Jotta varmistetaan paloturvallisuuden  huomioon ottaminen eri
organisaatioissa, on laissa ja standardeissa asetettu vahimmaismaarayksia.
Standardien noudattaminen voi olla vapaaehtoista tai laissa vaadittua. (Schroll
2002, 28-29)

Yhdysvalloissa laissa méadratdédn ensisijaisesti  tulipalojen  vaikutuksista
henkiloturvallisuuteen ja vasta toissijaisesti vaikutuksista omaisuuteen.
Occupational Health and Safety Administartion (OSHA) on Yhdysvalloissa
ensisijainen paloturvallisuudesta maaraava liittovaltionvirasto. OSHA keskittyy
kuitenkin ainoastaan tyontekijoiden paloturvallisuuteen ottamatta huomioon
omaisuutta tai ympaéristlle (naapurustolle) aiheutuvia vahinkoja. (Schroll 2002,
28-29) National Fire Protection Association on Yhdysvaltalainen organisaatio,
jotka laatii yksinomaan paloturvallisuuteen liittyvid standardeja (NFPA overview

2014). NFPA on esitelty tarkemmin kappaleessa 2.3.
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Euroopasta ei 10ydy NFPA:ta vastaavaa kattavaa paloturvallisuusstandardia.
Eurokoodit puuttuvat rakenteiden palosuunnitteluun, kuten Kkestévyyteen ja
kantavuuteen  palotilanteissa ~ (Kruppa  2008).  Euronormeista  10ytyy
paloturvallisuuteen  liittyvad laitteistoa, kuten palohélyttimid, koskevia
standardeja, esim. EN 3 Portable fire extinguishers ja EN 54 Fire detection and
fire alarm systems ja paloluokitukseen liittyvid normeja, kuten EN 2 Classifica-
tion of fire ja EN 13501 Fire classification of construction products and building
elements. Suomessa rakennuksen paloturvallisuuteen liittyvid méaarayksia
annetaan rakentamismadrdyskokoelman 0siossa E Rakenteellinen

paloturvallisuus.
2.3 Poistumistiet

Palotilanteissa, kuten muissa hatatilanteissa, tapahtuman kulkua voidaan kuvata

seuraavaa polkua seuraamalla:
Hétéatilanne (tulipalo) — tietoisuus tilanteesta — toimenpiteiden tarpeen arviointi.

Tulipalo on héatatilanne, joka seuraavassa vaiheessa havaitaan. Palon
havaitsemisen helpottamiseksi kdytetadn nykyadn rakennuksissa palovaroittimia.
Mikali todetaan, ettd vaaratilanne vaatii toimenpiteitd, valitaan asianmukainen
menettelytapa. Namé voidaan jakaa kolmeen ryhmaan: 1. paikalta pakeneminen,
2. avun odottaminen tai 3. hatatilanteen hallitseminen. Paettaessa tulee tiedostaa
eri poistumisreitit, valita niistd sopivin ja poistua ndiden kautta rakennuksesta.
Apua odotettaessa valitaan suojapaikka, pyritdan turvaamaan paikka vaaralta ja
jaadaan sinne odottamaan. Tallaisessa tilanteessa avunantajille — tulipalossa
palolaitokselle — tulisi tiedottaa oma olinpaikka. Hétatilanteen hallitseminen
viittaa esimerkiksi palon sammuttamiseen omin keinoin tai palon levidmisen
estamiseen kaytettyja keinoja. (Shcroll 2002, 54-56) Tdassa kappaleessa

késittelemme poistumisteitd, jotka liittyvat vaihtoehdoista ensimmaiseen.
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Poistumistiet koostuvat kolmesta osasta:

1. Poistumisalue, eli mikd tahansa alue rakennuksessa, josta pyritdan
poistumaan, kuten toimistot, teolliset toimitilat, rappukéytavét jne. seka
tilat, joiden kautta uloskaytavaan kuljetaan.

2. Uloskéytdvd, joka kattaa usein vain oven tai muun kulkutien kuten
ikkunan, joka johtaa rakennuksesta ulos. Uloskaytéviksi lasketaan
kuuluvaksi myds paloeristetyt porraskaytévat ja ulkona olevat portaat.

3. Kulku uloskaytavéalta kokoontumisalueelle tms. turvalliselle alueelle, joka
on rakennuksen ulkopuolella riittavalla etdisyydellda rakennuksen
vaikutuksilta. (Cote ym. 2003, 4-65; Schroll 2002, 56-57)

Uloskaytavien lukumaara tulee noudattaa rakennuksessa olevien henkildiden
méaérad. Ovista voi kulkea vain tietty maard henkiloitd tietyssé ajassa. Koska
hatatilanteessa rakennuksesta on paastavé poistumaan nopeasti, on tarkeéa, ettd
uloskéytavia on riittavasti. (Schroll 2002, 57) Tavallisesti rakennuksissa
uloskéytavia on oltava vahintddn kaksi riippumatta henkilomadréstd (Cote ym.
2003, 2-23; Schroll 2002, 57). Nama uloskéytavat tulisi sijoittaa mahdollisimman
kauaksi toisistaan, jotta tulipalo ei nopeasti ja yhtdaikaisesti estd paasyé
kummallekin uloskaytavalle (ks. kuvio 1) (Schroll 2002, 57).

Huono Parempi Paras

Kuvio 1. Uloskaytavien sijoittelu (Schroll 2002, 57).

Henkilomadran liséksi uloskaytdvien lukuméérdén vaikuttaa uloskdytavien koko
ja etdisyys poistumispisteelle (Cote ym. 2003, 2-23; Schroll 2002, 57). Isommista
ovista useampi ihminen padsee kulkemaan nopeammin. Toisaalta poistuttavasta
tilasta riippuen laskennallinen poistumisaika voi vaihdella, jolloin ovien koko

my0s vaihtelee. (Schroll 2002, 57) Esimerkiksi voimalaitoksessa, jossa on paljon
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helposti syttyvia aineita, on pystyttdvd poistumaan nopeammin kuin tavallisesta
toimistorakennuksesta, jolloin ndiden kahden tilan henkilomadrédn ja ovien

lukumaaran ollessa sama, voimalaitoksen ovet ovat todennakdisesti suuremmat.

Etaisyys ldhimmalle uloskaytévalle vaikuttaa luonnollisesti poistumiseen
kuluvaan aikaan. Etéisyys tulee laskea todellisen kulkureitin mukaan, ottaen
huomioon kaikki mahdolliset esteet reitin varrella. Rakennuksen mistd tahansa
pisteestd tulisi pystyd poistumaan riittdvan nopeasti. Siksi isoissa rakennuksissa
tarvitaan enemman poistumisteitd kuin pienissé rakennuksissa henkilomaarén
ollessa sama. (Schroll 2002, 57-58.)

Kulku uloskéytaville tulisi olla selkea ja esteeton. Hatépoistumiseen tarkoitetut
ovet eivat saa olla lukittuina, kun rakennuksessa on ihmisid. Mikali vapaa kulku
rakennukseen tai tilaan ulkoa pitaa estéa lukitsemalla ovi, tulee sen avaamiseen
sisdltd péain, poistumiskulkusuuntaan, olla lukituksen hatdavausmahdollisuus.
(Schroll 2002, 58.) Kulkureitit tulee suojata tulelta ja savulta, jotta tuli ei paase
helposti leviam&én ndihin (Cote ym. 2003, 2-23).

Poistumistiet tulee merkita nékyvésti, jotta kaikille rakennuksessa oleville kdy
selvdksi, mitkd poistumisteiltd vaikuttavat poistumispisteet johtavat ulos
rakennuksesta. Rakennuksissa, joita kdytetddn my6s pimedn aikaan tai joihin ei
paase paivéanvalo, tulisi poistumistiet merkita valaistuin kyltein. (Cote ym. 2003,
2-23; Schroll 2002, 60) Hatavalaistusta tarvitaan, jotta poistumistiet ovat
valaistuina my6s sahkokatkoksen aikaan. Hatdvalaistuksen tulee toimia
akkuvirralla tai paristoin riittdvan kauan, jotta ihmiset ehtivat poistumaan
rakennuksesta. (Schroll 2002, 61)

2.4 Suomen rakentamismaarayskokoelma

Maankaytto- ja rakennuslaissa annetut méaardykset antavat yleiset edellytysket
rakentamiselle sekd maéérittelevat olennaisia teknisid osia koskevat sdannot.
Lisdksi maank&yttdo- ja rakennuslaissa madratdédn virannomaisvalvonnasta ja
rakennusten lupakasittelystd. (Suomen rakentamismaarayskokoelma 2015)

Suomen rakentamismadrdyskokoelmassa (RakMK) annetaan tarkempia ohjeita
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rakentamiseen liittyen. RakMK:n mukaiset ohjeet ovat velvoittavia.

(Rakentamisméaraykset 2014; Suomen rakentamismaérayskokoelma 2015)

RakMK on koskenut ensisijaisesti uusia rakennuksia. Korjaus- ja muutostoita
méaaraykset ovat koskeneet vain tyon laajuuden tai laadun niin edellyttdessa. Myo6s
rakennuksen k&yttotapa tai kayttotavan muutos voi edellyttdd RakMK:n
madrayksid noudatettavan. RakMK:n uudistuessa ilmoitetaan, koskeeko méaarays
uudisrakentamista vai korjaus- ja muutostoita. (Suomen

rakentamismaardyskokoelma 2015.)

RakMK:n soveltaminen on tarkoitettu joustavaksi. Joustolla halutaan huomioda
rakennuksen erityispiirteet ja ominaisuudet. Rakennustuotteiden tulee olla CE-
merkittyjd. Vaihtoehtoisesti valmistaja voi halutessaan osoittaa tuotteen
kelpoisuuden tyyppihyvéksynnélld, varmennustodistuksella tai valmistuksen

laadunvalvonnalla. (Suomen rakentamismaardyskokoelma 2015.)
2.5 National Fire Protection Association

National Fire Protection Association on vuonna 1896 New Yorkissa,
Yhdysvalloissa perustettu voittoa tavoittelematon jarjesté (Grant 1996; NFPA
Overview 2014). NFPA vyllapitad koodeja ja standardeja, joiden tavoitteena on
vahent& tulipaloista aiheutuvia tuhoja ja henkilévahinkoja. Lisdksi NFPA tekee
tutkimustyotd seké tarjoa koulutusta aiheeseen liittyen. NFPA:lla on yli 70 000
jasenté lahes sadasta eri valtiosta. (NFPA Overview 2014)

NFPA:n mukaisia tulipalovaaraa ja tulipaloista aiheutuvia tuhoja vahentdmaan
laadittuja koodeja ja standardeja on 300. Ne méérittelevat rakentamista,
prosesseja, suunnittelua, huoltoa ja asennusta koskevia kriteerejd. Koodien ja
standardien laadintaan ja paivitykseen NFPA:ssa on runsaat 200 komiteaa, joissa
vaikuttaa yli 6 000 vapaaehtoista. Naissd komiteoissa &anestetddn ehdotuksista ja
paivityksista American National Standards Institution:in (ANSI) valtuuksien
myontdman kaytannén mukaan. NFPA:n koodeja ja standardeja noudatetaan

Yhdysvaltojen lisaksi monessa muussa eri valtiossa. (NFPA Overview 2014.)
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NFPA pyrkii  myds kansainvéliselld tasolla edistdmddn tietoisuutta
paloturvallisuudesta. Sen toimistoverkosto kattaa Aasian ja Tyynenmeren alueen,
Euroopan sekd Keski- ja Eteld-Amerikan. Kansainvéliset toimet keskittyvét
kehittdmdadn ja lisd&madan tietoisuutta NFPA:sta, sen tehtdvastd ja
asiantuntemuksesta. Tiedon jakamisen ja koulutusten jarjestamisen lisaksi NFPA
tekee yhteistyotd hallitusten ja teollisuuden virkamiehien kanssa tavoitteenaan
NFPA:n mukaisten koodien ja standardien soveltaminen ndilla alueilla. NFPA
osallistuu seminaareihin ja muihin tilaisuuksiin lisdtdkseen maailmanlaajuista

palo-, rakennus- ja henkil6turvallisuutta. (International 2013.)
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3 TUTKIMUSMENTELMA

Vertailuun valittiin  Suomen rakentamismaardyskokoelmasta E1 Rakennusten
paloturvallisuus 2011 kappale 10 Poistuminen palon sattuessa. National Fire Pro-
tection Association koodeista vertailussa kaytettiin 101 Life safety code 2015 ja
101B Code for Means of Egress for Buildings and Structures 2002. Koska vertailu
tehtiin englannin kielelld, kaytettiin kdanndkseen epavirrallista englanninkielistd
versiota RakMK:n E1 maarayksisté ja ohjeista, E1 Fire safety of buildings 2002.
N&ma maardykset ovat kuitenkin eri vuosilta (suomenkielinen v. 2011 ja
englanninkielinen kaannds v. 2002), ja maarayksissa oli joitakin eroja. Siltd osin
kuin maaraykset erosivat toisistaan, kaytettiin suomenkielistd, uudempaa versiota.
N&m& kohdat on vapaasti k&&nnetty vertailuun, ja merkitty tahdella (*). On
huomioitava, ettd RakMK:n k&innds ja NFPA:n sanasto ei valttdmattd ole

yhtenevaa.

NFPA:n koodeista ensisijaisesti kéaytettiin 101B kappaletta 5 New Construction,
koska siind kasitelladn vain uusia rakennuksia koskevat maaraykset. Siihen on
koottu eri rakennustyyppeja koskevat maardykset samaan paikkaan. Liséksi
maéaaraykset on kirjoitettu niin, ettd ne on hieman helpompi ymmartaa verrattuna
NFPA-koodin 101 kappaleeseen 7 Means of Egress. Muutoin NFPA-koodin 101
kappaleessa 7 késitellaan lahes samat asiat kuin koodin 101B kappaleessa 5, mutta
koodin 101 kappale 7 késittelee sekd uusia ettd olemassa olevia rakennuksia.
Liséksi tassd kappaleessa ja& avoimeksi kaikki teollisuusrakennuksia koskevat
erityismadraykset. Nama on Kkasitelty erikseen kappaleessa 40 Industrial
Occupancies. Joiltakin osin koodin 101 kappaleessa 7 on kuitenkin kasitelty
asioita, joita ei koodin 101B kappaleessa 5 ole lainkaan mainittu. Nama tiedot on
lisatty taulukkoon. Kaikki tiedot koodin 101B kappaleen 5 ja koodin 101
kappaleiden 7 ja 40 valilla eivat myoskéan tdsmaé keskenddn. Naissé tapauksissa
on kaytetty kappaleita 7 ja 40 koodista 101, koska se on uudempi (v. 2015) kuin
koodi 101B (v. 2002).
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3.1 Vertailun jaottelu

Vertailu tehtiin taulukkomuodossa taulukkolaskentaohjelmalla. Ensiksi tehtiin
taulukko, johon yhdistettiin NFPA-koodien 101 kappaleen 7 ja kappaleen 40 seké
101B kappaleen 5 maaraykset. Tama taulukko on liitteend 1b. Tamé taulukko
noudattaa NFPA-koodien mukaista jaottelua. Seuraavaksi tehtiin vastaava
taulukko RakMK:n méaarayksistd. Taulukko tehtiin ensiksi alkuperdiskielell eli
suomeksi. Sen jalkeen liséttiin vastaava englanninkielinen k&annds. Tama
taulukko vastaavasti noudattaa RakMK:n mukaista jaottelua, mutta joiltakin osin
maarayksid on jaettu eri riveille, koska vertailua varten maarayksia on jaettu eri

aihepiireihin, ja t&lloin seuranta on helpompaa. Tamé taulukko on liitteend 1a.

NFPA:a ja RakMK:a erikseen Kkasittelevat liitteet auttavat hahmottamaan
kokonaisuutta ko. madrédyksen mukaisen jaon mukaan. Jos esimerksi haluaa
katsoa ovia koskevia méaardyksid kokonaisuutena, voi tdman helposti n&hd&
NFPA:a kasittelevasta liitteestd 1b. Jotta RakMK:n ja NFPA:n ma&rayksia voisi
verrata ristiin vertailutaulukon kanssa, on néitd méérayksia erikseen kasitteleviin

taulukoihin merkattu mihin aihepiiriin ko. méarays on lisétty.

Samalla kun edelld mainittuja taulukkoja tehtiin, jatettiin niista pois méaraykset ja
ohjeet, jotka eivat koske diesel- ja kaasuvoimalaitosten moottorihallia. Naméa
poisrajaukset on esitetty kappaleessa 3.2 Rajaukset. Rajaukset Kirjattiin myos
erilliselle vélilendelle vertailu-tiedostoon, jotta se on helposti saatavilla
vertailutaulukon kayttajalle. Tamé valilehti on liitteend 1c. Rajausten lisaksi
toisessa liitteessd on annettu méaéritelmid osaan sekd NFPA:ssa ettd RakMK:ssa

kaytettyihin kasitteisiin tai lyhenteisiin. Ndma ovat liitteessa 1d.

Vertailua varten maardykset jaettiin eri aihepiireihin, esitettyyn teoriaan
nojautuen. Nama aihepiirit ovat yleista (0. General), uloskaytavien lukumaaré (1.
Number of exits), uloskaytdvien koko (2. Size of exits), poistumisetéisyys (3.
Travel distance to exit), paasy uloskaytéaville (4. Access to exit), uloskaytavien
suojaaminen (5. Separation of exits), poistumisteiden merkitseminen (6. EXxit
marking) seka poistumisteiden valaistus (7. Exit illumination). Tdmén lisaksi on

ala-aihepiireja, kahdessa tasossa. Esimerkiksi “uloskéytdvien koko” -aihepiirin
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alla on ala-aihepiiri "vahimmaismitat”, jonka alla on vield ala-aihepiirit "ovet”,

”portaat”, "rampit” jne.

Méaéaraykset jaettiin parhaan nakemyksen mukaan eri aihepiirien alle. Yleisiin
maarayksiin laitettiin maarayksia, jotka ovat yleispatevid, tai jotka koskettivat
joko useampaa tai ei mitddn muista aihepiireistd. Uloskayntien lukumaara
késittelee, paitsi nimenomaan kuinka monta uloskéayntia rakennuksessa tulee olla,
my0s miten uloskdaynnit tulee sijoittaa sek& mitd voidaan laskea uloskaynniksi ja
mitd ei (t.s. varauloskdynnit). Uloskayntien koko maérittelee ensisijaisesti
uloskéyntien leveyttd, leveyden laskemista seka mittaamista. Lisdksi annetaan
madritelmid muista uloskdyntien kokoon liittyvista asioista, kuten porrasten
leveydestd ja  kattokorkeudesta.  Poistumisetdisyys  madarittdd,  kuinka
poistumisetaisyys lasketaan, ja mitkd ovat enimmaispoistumismatkat misté
tahansa rakennuksen osasta turvalliseen kokoontumispaikkaan. Paasy
uloskéynnille kasittelee asioita, jotka liittyvat siihen, kuinka helppoa on péé&sta
rakennuksesta ulos. Esimerkiksi téssd osassa kaydaan lapi kynnysten kokoa,
lattian pintaa, poistumisteilld olevia esteitd jne. koskevia maarayksia.
Uloskaytdvien suojaus koskee rakenteiden palokestavyyttd ja savunpoistoa.
Poistumisteiden merkitseminen kasittelee, miten eri uloskéytavat ja poistumistiet
tulee merkitd, ja poistumisteiden valaistus vastaavasti, miten poistumistiet tulee

valaista.

Joissakin tapauksissa jaon voisi perustellusti tehdd myo6s toisin. Esimerkiksi
uloskéyntien sijoittelun olisi voinut laittaa joko uloskdyntien lukumaéaria
késitelevéan aihepiirin alle, uloskéytavien etdisyytta kasittelevan aihepiirin alle tai
ulospéasya kasittelevan aihepiirin alle. Ulospédsy on mahdotonta, mikali
uloskéynti on tulen takana. Té&std syystd sijoittelu voisi liittyd ulospéésyn
helppouteen. Toisaalta uloskdytavén tulee olla tietylla etdisyydelld jokaisesta
rakennuksen osasta, jolloin sijoittelu liittyy etéisyyksiin. Uloskayntien sijoittelu
on kytkoksissa uloskayntien lukumééran kanssa, koska kahta uloskayntid ei ole
jarkeva laittaa vierekkain. Lisdksi NFPA:ssa uloskayntien sijoittelu on kasitelty

uloskayntien lukumé&aran kanssa samassa osassa. Ndiden kahden syyn perusteella
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uloskéytavien sijoittelu laitettiin ulosk&ytavien lukumaaraa kasittelevan aihepiirin

alle.

Vertailu-taulukkoon on merkattu aihepiirin numero seka aihepiirin ja ala-
aihepiirien nimet. Ensimmaéisen tason ala-aihepiirin erottaa pa&aihepiirista sillg,
ettd sen edessa ei ole aihepiirin numeroa ja ala-aihepiiri on hieman sisennetty.
Toisen tason ala-aihepiiristd ensimmadisen tason ala-aihepiirin  erottaa
mustennuksesta — toisen tason ala-aihepiirid ei ole mustennettu. Aihepiirien
jalkeen tulee ensin RakMK:n mukaiset ma&rdykset ja sen jalkeen NFPA:n
mukaiset maardykset. Kummastakin on ensin merkitty maardyskokoelma
(RakMK) tai koodi (NFPA), sen jalkeen pykéla ja viimein méaraysteksti. Vertailu

on liitteend le.
3.2 Rajaukset

Vertailuun kaytettiin - ainoastaan aikaisemmin mainittuja maarayksia ja
standardeja. Siltd osin kuin naissd viitattiin NFPA-koodien 101 ja 101B tai
RakMK E1:n sisdisiin kappaleisiin ja pyké&liin, on ndm& huomioitu vertailussa ja
lisatty erillisind liitteind vertailuun. N&ma ovat liitteissé 1f-h. Kaikki viittaukset
muihin kuin edelld mainittuihin koodeihin ja maardyksiin on mainittu, mutta ei

lisatty tuloksiin eika liitteisiin.

Vertailussa on huomioitu ainoastaan uusia rakennuksia koskevat ma&rdaykset.
Rakennusten kerrosluku on rajattu kolmikerroksisiin rakennuksiin. Diesel- ja
kaasumoottorivoimalaitoksissa ei yleensé ole kuin kaksi kerrosta, mutta rakenteen
korkeudesta johtuen esimerkiksi moottorihallin yhteyteen rakennetut tilat voivat

olla kolmikerroksisia.

Vaikka voimalaitoksissa on paasy katolle, ja katolla voi olla voimalaitokseen
liittyvid laitteita, vertailussa on huomioitu ainoastaan, kuinka poistuminen katolta
tulee jarjestdd, mutta poistumistien johtuminen katolle on jatetty huomiotta.
Samoin vertailusta on jatetty pois kaikki muut poistumisalueet kuin poistuminen
ulos rakennuksen ulkopuolelle. N&in ollen erilaiset rakennuksia yhdistavat

kéaytavat ja mahdolliset rakennuksen sisdiset poistumisalueet on jatetty huomiotta.
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Poistumisteind ei pidetd hisseja tai liukuportaita. Liukuportaita ei yleensa
voimalaitoksissa ole, ja hissejakin harvemmin. Rakennus on kuitenkin niin
matala, ettd hissia ei tarvitse poistumiseen kayttaa (vrt. pilvenpiirtgjat). Portaat on
rajattu tavallisiin suoriin portaisiin, kierreportaisiin ja ulkona oleviin portaisiin.

Kaikki muut portaat ja kerrosten véliset poistumismahdollisuudet on rajattu pois.

Maanalaiset rakennukset sekd tornit on rajattu pois. Voimalaitoksissa véltellaan
kellarikerroksia, koska moottorit halutaan yleensd maan tasalle niiden painosta
johtuen. Niille tehtdva perusta on hyvin paksu, joten kerrosten rakentaminen
moottorihallin alle ei ole taloudellista. Torneja ei laitoksissa tarvita. Liséksi
rakennuksen jakamista savuseinin ei ole huomioitu. Mik&li savuseinia
rakennetaan, taytyy jokainen jaettu alue laskea omaksi poistumisalueekseen
vertailua hyvéksikaytettaessa.

Viimein, henkilomaarén ei katsota koskaan ylittdvan 500:aa. Voimalaitoksissa
paivittdin tyoskentelevien henkiloiden mé&&rd riippuu hieman voimalaitoksen
koosta. Kuitenkaan isossakaan voimalaitoksessa ei olle yli sataa henkil6d, vaikka
osa moottoreista olisi huollossa, ja siten paikalla olisi tavallista enemman

huoltohenkildkuntaa.
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4 TULOKSET

Tassa luvussa kasitellddn vertailun tuloksia samassa jérjestyksessé kuin ne ovat
vertailutaulukkoon kirjattu. Tuloksia ei kéyda lapi yksityiskohtaisesti, vaan
painopiste on Suomen rakentamismaarayskokoelman ja National Fire Protection
Associationin  yhtaldisyyksissa ja eroissa yleiselld tasolla ja eritoten
tuotantolaitoksia koskevissa madrayksissa. Tarkat méaardykset on Kkirjattu
liitteeseen 1e.

Tuloksia luettaessa on hyva huomioida, ettd RakMK:n mukaisten paloluokkien
mukaan diesel- ja kaasuvoimalaitoksen moottorihalli on P2- tai P1-luokkaa. P2-
luokka koskee Kkuitenkin korkeintaan yksikerroksisia moottorihalleja, koska
kaksikerroksisena rakennuksen korkeus vylittad P2-luokalle sallitun maksimi
korkeuden, 9 m. NFPA:ssa jaotellaan rakennuksia tai sen osia véhdisen, normaalin
ja korkean riskitason tiloihin. Kaytdnnossa tila, jossa moottorit ovat ja tilat, joissa
varastoidaan polttoaineita, ovat korkean riskitason tiloja polttoaineiden helposta
syttyvyydesté johtuen. Moottorihallin yhteydessé olevat muut tilat voivat olla joko

normaalin tai vahaisen riskitason tiloja.
4.1 Yleista

Sekd RakMK:n ettd NFPA:n mukaan uloskdytavan tulee johtaa ulos
rakennuksesta. RakMK:n mukaan vaihtoehtoisesti uloskéytava voi johtaa muuhun
turvalliseen paikkaan. NFPA ei anna samanlaista mahdollisuutta, mutta
maédrittelee erityistapauksen, jolloin uloské&ytdva voi johtaa tilaan, jonka lapi
voidaan kulkea ulos. Niin kauan, kun uloskdytavét johtavat ulos, voidaan

kuitenkin olla varmoja, etta taytetddn kummatkin maaraykset.

Kummassakin mé&drdyksessa annetaan my6s madritelmat tilanteille, joissa
madréyksista voidaan yleisesti poiketa. RakMK:ssa méarayksista voidaan poiketa,
mikali uloskdytavédd on tarkoitettu ké&ytettdvan ainoastaan palotilanteissa ja
henkilomaara on pieni. NFPA sitd vastoin maarittelee hyotykayttotilat, joihin on

sijoitettu ainoastaan séhkoisia-, mekaanisia- ja viemardintilaitteita, ja joihin paésy
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on rajoitettu, sellaisiksi tiloiksi, joihin mé&&rayksia ei tarvitse soveltaa. RakMK:ssa
on my6s mainittu poistumisaikalaskelman vaatimisen mahdollisuus. NFPA:ssa ei

tatad mainita.
4.2 Uloskaytavien lukumaara

Sekd RakMK:n ettd NFPA:n mukaan uloskaytavia pitdd yleisesti olla kaksi
kappaletta. Kummassakin mainitaan kuitenkin poikkeustapauksia, joiden mukaan
yksi uloskéytdva voidaan hyvaksyd. Naiden poikkeusten mééritelméat eivét ole
samanlaisia, joten paasaantdisesti vain rakennukset, joissa on véhintd&n kaksi

uloskéytavaa tayttavat kummatkin méaraykset.

RakMK hyvéksyy yhden uloskdytavdn tuotantotiloista, jotka ovat alle
kahdeksankerroksisia, ja joiden huoneala on alle 300 m2. Tallgin tilassa tulee olla
uloskaytévan liséksi yksi varatie, jonka kautta voidaan poistua joko omin avuin tai
palolaitoksen avulla. Muita sdant6jé tai poikkeuksia uloskaytévien lukumaarésta

ei RakMK:ssa anneta.

NFPA:n mukaan tuotantotiloista, joissa on alhainen tai normaali riskitaso, voidaan
hyvaksya vain yksi uloskaytavd, mikéli etdisyys uloskaytdvaédn ja ulos
rakennuksesta on korkeintaan 15 m tai 30 m, miké&li rakennuksessa kaytet&dan
hyvaksyttya sprinklerijarjestelmad. Korkean riskitason poistumisalueilta vaaditaan
aina kaksi uloskaytavaa, mikali tila on isompi kuin 18,6 m?, siella oleskelee
enemman kuin kolme henkil64 tai etdisyys ovelta ulos turvaan on enemmén kuin
7620 mm.

RakMK:n mukaan varauloskéytavaksi voidaan laskea parveke tai ikkuna, josta voi
poistua maan tasalle joko Kiinteita tikkaita pitkin, rakennusosia apuna kayttéen tai
pelastustoimenpitein.  Kaksikerroksisissa P2- ja P3-luokan rakennuksissa
parvekkeelta tai ikkunasta tulee olla kiinteédt tikkaat maan pinnalle tai muuhun
turvalliseen paikkaan, mutta pudotuskorkeuden ollessa korkeintaan 3,5 m kiinteita
tikkaita ei tarvita. Varauloskayntind kaytetyn ikkunan korkeuden tulee olla
vahintd&dn 600 mm ja leveyden véhintadn 500 mm. Liséksi leveyden ja korkeuden

summan tulee olla vahintddn 1500 mm. Eli esimerkiksi ikkunan, joka tayttaa
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vahimmaisleveyden 500 mm, tulee olla vahintddn 1000 mm korkea. Hissia ei

lasketa uloskaynniksi.

Myos NFPA sallii parvekkeiden ja sen tapaisten kayton varauloskayntin.
Parvekkeen pitkan sivun tulee tall6in olla véhintd&dn 50 %:sti avoin. Mikali
parvekkeelta ei ole kulkua vahintdan kaksille rakennuksesta etdalld oleville
portaille, tulee se suojata rakennuksen siséosilta kaytavien palosuojausta vastaavin
seinin ja ovi- ja ikkuna-aukoin. Té&st4 voidaan poiketa, mikali poistumistielld ei
ole 6100 mm pidempd4d umpikujaa. Tikkaat sallitaan poistumistiend vain a)
katoilta, joissa ei oleskella, b) laitteiston huoltotasanteilta, joissa oleskelee
korkeintaan kolme henkilod tai c) kattilahuoneista toissijaisena kulkureitting.
Tikkaiden kaltevuus saa olla korkeintaan 75 % ja alimman riman korkeus tasosta

korkeintaan 305 mm. Paloportaita ei tule laskea uloskéytavaksi.

RakMK madrittdd uloskaytavien sijainnin kaytdnnossé vain mainitsemalla, etta
niiden tulee olla sopivasti sijoitettuja. Lisdksi huomautetaan, ettd matka
uloskaytaville ei tule olla liian pitkd, jotta poistumiseen ei kulu vaarallisen paljon

aikaa. Ulosk&ytavistad on myos voitava kuljettaa litkuntakyvyton henkild paareilla.

NFPA:ssa madratddn uloskaytavét sijoitettavaksi mahdollisimman kauaksi
toisistaan ja niin, ettd palon sattuessa useampi uloskaytdva ei jaa palon tai muun
esteen taakse. Ulosk&ytdvien tulee olla helposti lahestyttavia kaikkina aikoina.
Kun vaaditaan kaksi uloskaytdvad, tulee ne sijoittaa toisistaan etdisyydelle, joka
on véhintddn puolet rakennuksen diagonaalin pituudesta. Mikali uloskaytavié
vaaditaan enemmaén kuin kaksi, tulee vahintdan kahden uloskaytévan tayttaa tama
vaatimus. Uloskaytavat tulee jarjestad niin, ettei kaytavissa ole umpikujia.
Poikkeuksena ovat tuotantotilat, joissa ei ole korkea riskitaso. Néissé korkeintaan
15 m kaytavat tai 30 m kaytavat, joissa on sprinklerijarjestelméa, voivat paattya
umpikujaan. Poistuminen ei saa tapahtua keittididen, varastojen, vaatehuoneiden,
kylpyhuoneiden tms. tilojen ldpi, jotka mahdollisesti ovat lukittavissa.
Uloskaytavien oviin tai niiden laheisyyteen ei saa laittaa peilejd, jotka voivat
haméatd todellista kulkusuuntaa. Myds NFPA:n mukaan uloskaytavat tulee

jarjestaa niin, ettd niita pitkin voidaan kuljettaa liikuntakyvyton henkild.
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Uloskaytavien lukumaéra on siis k&ytdnndssd RakMK:ssa ja NFPA:ssa sama.
Eroja maarayksissa esiintyy l&hinnd varauloskayntien maéritelmissa. Vaikka
RakMK:ssa ei kovin tarkasti eritelty uloskaytévien sijaintia, voidaan olettaa, ett4
RakMK ja NFPA ovat t&ssakin asiassa samalla linjalla.

4.3 Uloskaytavien koko

Sekd RakMK:n ettd NFPA:n mukaan uloskaytédvien vahimmaisleveys lasketaan
henkildmaaran mukaan. Mikali enimmaishenkilomaara ei ole tiedossa, arvioidaan
henkilomadra kummassakin pinta-alan mukaan. Madritellyt pinta-alat per henkild
eivat kuitenkaan ole ndiden maardysten mukaan samat. RakMK:n mukaan
teollisuusrakennuksissa lasketaan 30 m? yhtd henkildd kohden. NFPA:ssa
vastaava luku on vain 9,3 m?2. Tdmé& koskee myos korkean riskitason alueita, mutta
erityistapauksissa, joissa tuotantotila on k&ytdnndssd miehittdméton, lasketaan

henkiléméaara sen mukaan, mika on tilan mahdollinen enimmaishenkilomaara.

RakMK:n mukaan uloskéytavien yhteenlaskettu leveys tulee olla vahintd&dn 1200
mm ensimmaisen 120 henkildn osalta, jonka jalkeen méé&raa kasvatetaan aina 400
mm jokaista seuraavaa 60 henkiléd kohden. Uloskaytaviin johtavien kaytavien
vahimmaisleveys on sama kuin uloskéytavien vahimmaisleveys. Mikali useampi
kerros, jotka muodostavat erilliset palo-osastot, kulkevat saman ulosk&ytédvan

kautta, tulee uloskéytévan vastata kerroksien yhteenlaskettua henkilomaaréa.

NFPA:n mukaan teollisuustiloissa, joissa on korkea riskitaso, tulee uloskéytévan
portaiden leveyden olla 18 mm kerrottuna henkilomaaralla. Muut uloskéytavien
osat tulee olla 10 mm kerrottuna henkilomaaralla. Muissa teollisuustiloissa kuin
korkean riskitason tiloissa vastaavat véhimmaisleveydet ovat 7,6 mm kerrottuna
henkilomaaralld ja 5 mm kerrottuna henkilomaaralla. Mikali kerroksen alla ja ylla
olevat kerrokset yhtyvat yhdeksi uloskaytavaksi, tulee uloskaytavén leveys

mitoittaa yhteenlasketun henkilomaaran mukaan.

RakMK:n mukaan ulosk&ytdvan vahimmaisleveyden tulee olla vahintd&dn 1200
mm, mutta korkeintaan 60 henkilon tiloissa toinen uloskaytavé voi olla 900 mm

leved. Uloskaytévien vahimmaiskattokorkeus on 2100 mm. Tamén korkeuden alla
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ei tule olla palkkeja, putkia tai lamppuja. NFPA:n mukaan vahimmaisleveys on
915 mm, eli huomattavasti kapeampi kuin RakMK:n mukainen vahimmaisleveys.
NFPA:ssa mainitaan vield joitakin poikkeuksia, joissa tdtd vahimmaisleveytta ei
tarvitse noudattaa, kuten teollisten laitteiden huoltotilojen k&ytdvat ja portaat,
joiden henkilomaarad ei ylitd 20:ta. N&issd vahimmadisleveys on 560 mm.
Vahimmaiskattokorkeus NFPA:ssa on 2285 mm, mutta joiltakin osin
kattokorkeuden sallitaan laskevan 2030 mm:iin. 2030 mm on my6s portaikon

vahimmaiskattokorkeus.

NFPA:ssa annetaan lisaksi rajoitukset yksittdisille uloskéytévien osuuksille. Ovien
vahimmaisleveys on 810 mm sekd portaiden ja ramppien vahimméisleveys on 915
mm, kun henkilomaara on alle 50 ja 1120 mm, kun henkildmé&éara on yli 50 mutta
alle 2000. Porrasaskelman suurin sallittu korkeus on 180 mm ja pienin sallittu
korkeus 100 mm. Portaan vdhimmaissyvyys on 280 mm. Kadnteisséd askelman
syvyys tulee saavuttaa 305 mm p&assé portaan kapeammasta reunasta. Kaanteiden
séteen tulee olla ainakin kaksi kertaa portaan leveys. Kierreportaissa askelman
vahimmaissyvyys tulee saavuttaa poistumisleveyden mukaisella alueella. Kun
henkilomaara ei ylitd kolmea, Kierreportaille annetuille s&annoille on annettu
poikkeavat rajat. Esimerkiksi askelmakorkeus voi olla jopa 240 mm. Ramppien
enimmaiskaltevuus on 1:12, ja yksi ramppi saa nousta korkeintaan 760 mm.
Tasanteiden valinen matka sek& portaissa ettd rampeissa saa olla korkeintaan 3660

mm.

Vahimmaisleveys mitataan sekd RakMK:n ettd NFPA:n mukaan poikittain
uloskéytdvan kulkusuunnassa. NFPA:ss huomautetaan vield, ettd leveys tulee
mitata kapeimmasta kohdasta. RakMK sallii jalkalistat, reunapalkit ja k&sijohteet
vahimmaisleveyden sisdlle. NFPA sallii korkeintaan 90 mm sisennyksen
uloskéytdvan kumminkin puolin korkeintaan 965 mm korkeudella. Ovien
leveyden mittauksessa on RakMK:sa ja NFPA:ssa isompia eroja. RakMK:n
mukaan oven leveyteen voidaan mitata ovien karmit, eli ovien kulkuaukon
vahimmaisleveydesté voidaan vahent&4 ovien karmeihin kaytetty leveys. NFPA:n
mukaan tata vahennysta ei voi tehdd. Lisdksi NFPA:n mukaan oven kulkuleveys

mitataan kun ovi on avattu 90° kulmaan, eli kdytanndssa aukko kapenee myos
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ovilehden paksuuden verran. Véhintddn 865 mm ja korkeintaan 1220 mm
korkeudella olevat, korkeintaan 100 mm leveat projektiot, kuten ovenkahvat, ovat
sallittuja. Samoin kaikki yli 2030 mm korkeudella olevat esteet ovat sallittuja.
Porrasaskelmien syvyys mitataan askelmien karkien etdisyyden mukaan eika
siihen lasketa reunojen pyoristyksia tai vinoleikkauksia.

Uloskaytavien vahimmaisleveydet RakMK:ssa ovat siis levedmméat kuin
NFPA:ssa. RakMK:ssa annetaan lisdksi vain yksi leveys, joka koskee kaikkia
uloskéytavien osia, mutta NFPA:ssa maéritellddn oville, kaytaville, portaille ja
rampeille omat vahimmadisleveydet. NFPA:n mukainen v&himmadisleveyden
laskentakaava on yksityiskohtaisempi kuin RakMK:n, ja ottaa huomioon tarkan
henkilomaaran. RakMK:ssa leveys hyppédéd 60 henkilon ryhmissd. Kummassakin
tapauksessa leveys mitataan ldhes samalla tavalla, vaikka NFPA:ssa leveyden
mittaaminen on maéritelty tarkemmin. Vahimmaiskattokorkeus on méaarayksissa
eri, ja RakMK:ssa ehdottomampi. Lisdksi NFPA:ssa madritellddn my0ds muita
mittoja kuin uloskéaytavien leveys ja korkeus, kun RakMK:ssa ndmé& ovat ainoat

annetut mitat.
4.4 Poistumisetaisyydet

RakMK:n mukaan etdisyys uloskaytdvédan mitataan lyhyintd mahdollista reittia
pitkin. Mikali reitti ei ole etukateen tiedossa, mitataan reitti seinien vierta pitkin.
Silta osin kuin kaksi poistumisreittid yhtyy, mitataan tdmé osuus kaksinkertaisena.
NFPA:n mukaan etdisyys uloskdytdvdan mitataan luonnollisen kulkureitin
keskeltd kauimmaisesta pisteesta alkaen ulko-oven keskelle. Kulmat Kierretédan
pyoristden 305 mm siséreunoista. Portaat ja rampit, joita pitkin tulee kulkea
uloskéytavaan, lasketaan osaksi kuljettavaa matkaa. Portaiden matka mitataan
porrasaskelman etureunasta. Mikali ulosk&ytdva johtaa ulkopuolisiin portaisiin,
jotka ovat ldhempéna kuin 3050 mm pédéssa suojaamattomasta rakennusaukosta,
tulee myos néitd portaita pitkin kuljettu matka maan tasalle laskea osaksi

poistumisetaisyytta.

RakMK:ssa pisin sallittu etéisyys uloskaytavéaan tuotantotiloissa on yleisesti 45 m,

mutta ainoastaan 30 m, jos rakennuksessa on vain yksi uloskdytava. Té&st4
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poiketen etdisyydet voidaan ylittad, mikali tilasta on mahdollista poistua maan
tasalle avattavasta ikkunasta tai mikali rakennuksessa on automaattinen
sammutusjérjestelma. Toisaalta lyhyempié etéisyyksid voidaan vaatia, mik&li on
syytéd epéilla, ettd palo syttyy ja levidd nopeasti. NFPA:n sallima etéisyys
uloskaytadvaan tuotantotiloissa on 61 m tai 76 m tiloissa, joissa on k&ytdssa
hyvaksytty sprinklerijarjestelmd. Tuotantotilat, joissa ei tavallisesti oleskele
ihmisig, sallitaan jopa 122 m etdisyys, mikali k&ytdésséa on hyvéksytty
sprinklerijarjestelmad, tai 91 m, mikéli sprinklerijarjestelma ei ole. Tiloissa, joissa
on korkea riskitaso, vaaditaan kuitenkin aina sprinklerijarjestelmd, ja etdisyys saa
olla korkeintaan 23 m. Kattilahuoneistossa etéisyys on rajattu 15 m:iin, mikéali
kaytossa ei ole sprinklerijarjestelméad, mutta 30 m:iin, miké&li sprinklerijarjestelméa

on kéytossé.

RakMK:ssa sallittu etéisyys uloskaytavaan on lyhyempi kuin NFPA:ssa. Etdisyys
mitataan hieman eritavoin eri mé&&rdysten mukaan. Epéselvissé tapauksissa
RakMK:n maédritelmd etdisyyden mittausreitistd on selkedmpi. NFPA:ssa
annetaan vaihtoehtoinen, pidempi etéisyysvaatimus, mikali kaytdssd on

hyvaksytty sprinklerijarjestelmd. RakMK ei tallista eroa tee.
4.5 Paasy uloskaytavaan

Sekd RakMK:n ettd NFPA:n mukaan ovien tulee avautua ulosk&ytdvissa
poistumiskulkusuuntaan. RakMK:ssa vaaditaan ulos johtavien ja ulosk&ytdvaan
johtavien ovien lisdksi sisdisiin  k&ytdviin  johtavien ovien aukeavan
kulkusuuntaan. NFPA:n mukaan avautuessaan oven tulee jatta4 véhintaan puolet
vaaditusta kaytévan tai portaan tasanteen vaaditusta leveydestd vapaaksi. Taysin

avattu ovi saa viedd korkeintaan 180 mm tilaa kdytévien ja tasanteiden leveydesta.

RakMK:ssa mainitaan, ettd ovien tulee olla helposti avattavissa. NFPA
maédrittelee oven avaamisen tarkemmin, antaen enimmaisvoiman, mitd ovien
avaamiseen tarvitaan. Kahvan painamiseen tarvittava voima ei saa ylittdd 67 N:a,
oven liikkeeseen saattaminen ei saa ylittdd 133 N:a ja oven taysin auki

avaamiseen tarvittava voima ei saa ylittdd 67 N:a. NFPA:ssa madritelldaan vield
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erilaisten ovien toimintaa erikseen, mutta pé&sééntoisesti kaikkiin patee yll&

mainitut voimamaéreet.

Sekd RakMK:ssa ettda NFPA:ssa kielletdén sellaisten lukkojen ja salpojen kaytto,
joita ei voi sisaltd avata ilman avainta. NFPA:ssa vaaditaan salpaan
avausjarjestelmd, jonka kayttd on selkedé ja jonka voi hatétilanteessa kunnolla
avata. Kaksoisovissa kummankaan oven avaaminen ei saa olla riippuvainen toisen
oven avaamisesta. Sekd RakMK:n ettd NFPA:n mukaan kulunvalvontajarjestelmé
ovissa on sallittua, mutta ei saa estdd oven vapaata k&ytto& hatatilanteessa.
Korkean riskitason tiloissa oviin tulee NFPA:n mukaan laittaa paniikki- tai

palopoistumisvarustus.

NFPA:n mukaisten portaiden tulee olla kiintedt ja ovien kohdilla tulee olla
tasanteet. Tasanteen tulisi olla pituudeltaan vahintd&n portaiden leveyden
mukainen, mutta pituuden ei tarvitse ylittdd 1220 mm:a. Portaiden tulee olla
tasaiset, eik& niissé saa olla uria tai kielekkeitg, jotka voivat aiheuttaa kaatumisen.
Kahden pergjalkeisen askelman syvyys- tai korkeusero ei saa ylittdd 4,8 mm:4
eikd koko portaikon askelmien syvyysero saa ylittdd 9,5 mm:a. Ulkona olevien
portaiden tulee olla suunniteltu niin, ettd my6s korkeanpaikankammoiset henkil6t
voivat niitd kayttad. Askelmat tulee ulkoportaissa suunnitella niin, ettei niille
kerry vettd. Ndiden portaiden tulee olla vahintd&n 50 %:sti avoimet, jotta niihin ei

kerry savua.

NFPA:ssa ramppeihin pétee samankaltaiset mé&&rdykset. Erotuksena ovat
tasanteet, joiden pituuden tulee enimmillddn olla 1525 mm:&. Lis&ksi ramppien
kulkusuunnan vaihdokset tulisi tapahtua tasanteilla. N&iden tasanteiden
vahimmaismitan tulisi olla 1525 mm x 1525 mm. Ramppien kaltevuus saa olla
korkeintaan 1:48. Avoimella rampin reunalla tulisi olla vahintddn 100 mm korkea

reunus, joka estad rampilta suistumisen.

Mikali poistumistie on yli 760 mm lattianpintaa tai muuta tasoa korkeammalla,
tulee NFPA:n mukaan avoimelle puolelle laittaa kaide. Kaikissa portaissa ja
rampeissa tulee olla kasijohteet molemmin puolin. Lisaksi portaissa tulee olla

k&sijohteet aina vahintddn 760 mm etdisyydelld jokaisesta pisteestd portaan
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leveydelld. Kasijohteiden tulee jatkua koko portaikon tai rampin syoksyn
pituuden. Portaiden kaantyessd kasijohteen tulee jatkua yhtendisend tasanteiden
sisareunassa. Kaiteet ja ké&sijohteet tulee suunnitella niin, etteivat vaatteet jaa
niihin Kiinni, ja kaiteiden paat tulee kdantaa takaisin seindén tai lattiaan tai ne
tulee péattdd kaidepylvadseen. Kasijohteen tulee olla 865-965 mm korkeudella
portaista tai rampista ja véhintadn 38 mm irti seindsté. Ké&sijohteen pinta tulisi olla
pyored ja sen leveys tulisi olla 32-51 mm. Kaiteen tulee olla vahintd&dn 1065 mm:&
korkea ja 865 mm:n korkeuteen asti kaiteessa ei saa olla aukkoja, joista

halkaisijaltaan vahintddn 100 mm pallo pééasee lapi.

NFPA:n mukaan poistumisteiden lattiatasojen tulee olla tasaiset eikd yli 6,3 mm
akkindistd muutosta lattianpinnassa saa tapahtua. Miké&li pinnan muutos on 6,3-13
mm tulee muutos tasoittaa suhteessa 1:2 olevalla viisteelld. Tamé& koskee myods
ovien kynnyksid. Mikali lattianpinta viett&d, saa kaltevuus olla korkeintaan 1:20.

Muussa tapauksessa ramppia koskevat vaatimukset tulee tayttaa.

RakMK:n mukaan uloskaytévissa ei saa kayttdd materiaaleja tai elementteja, jotka
kasvattavat palokuormaa. NFPA kieltad sellaisen kalustuksen ja verhoilun, joka
estdd kulun tai rajoittaa nakyvyytta uloskaytévissa. Liséksi erilaiset, huoneita

jakavat portit ja kaiteet poistumisteilld ovat NFPA:ssa kiellettyja.

Vaikka RakMK:ssa ja NFPA:ssa on samantapaisia maarayksia, joiden tarkoitus on
helpottaa rakennuksesta poistumista, on selvag, ettd NFPA:ssa tdhén on kiinnitetty
enemman huomiota. Ovien aukeamissuunnat, avaaminen ja lukitus ovat asioita,
joista kummassakin maarayksessd on mainittu. NFPA antaa kuitenkin paljon
enemman huomiota erityisesti rakennuksen korkeuseroja koskeville asioille aina
lattian pienistd tasoeroista kerrosten valisiin korkeuseroihin. NFPA:ssa on myo6s

huomioitu kaiteet ja kasijuoksut paljon tarkemmin kuin RakMK:ssa.
4.6 Uloskaytavan suojaus

Uloskaytdvda on yleensd oma palo-osasto RakMK:n mukaan. Korkeintaan
kahdeksankerroksisissa alle 24 m korkeissa Pl-luokan rakennuksissa

uloskéytavien tulee olla vahintddn palo-osastoitu. Miké&li rakennus on yli 24 m
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korkea, tulee uloskéaytdvan olla palolta suojattu. NFPA:n mukaan vaadittaessa
uloskéytdvat tulee suojata vahintddn tunnin paloeristykselld  muusta
rakennuksesta, kun uloskaytédva yhdistdd korkeintaan kolme kerrosta. Lisaksi
l&piviennit tulee rajoittaa valttaméattomiin sahkdkaapeleihin, ilmastointi- ja

vesiputkiin tms.

Poistumisalueella kahden tason vélilla saa RakMK:n mukaan olla portaat vain,
mikali ndma tasot katsotaan kuuluvan samaan palo-osastoon. Porrassyoksyjen
tulee P1- ja P2-luokan rakennuksissa tayttdd luokan R30 vaatimukset, kun
palokuorma on alle 600 MJ/m? ja luokan R60 vaatimukset, kun palokuorma on
tata suurempi. Yli kaksikerroksisissa P1-luokan rakennuksissa rakennemateriaalin
tulee olla vahintddn A2-s1, dO -luokkaa. Luokan K2 30, A2-sl, dO tarvikkeet
voidaan korvata ElI 30, A2-sl, dO -luokan tarvikkeilla. Koska portaisiin ja
ramppeihin patee NFPA:n mukaan yll& mainittu tunnin palosuojaus, ja koska
moottorihallin palokuorma ylittdd 600 MJ/m?, ovat RakMK:n ja NFPA:n
vaatimukset samat. Mikali portaat eivat ole kauttaaltaan palosuojatut, kuten
rakennuksen ulkopuoliset portaat, tulee seindt ja aukot, jotka ovat korkeintaan
180° kulmassa portaisiin, NFPA:n mukaan suojata 3050 mm matkalta
vaakatasossa ja maasta l&htien vahintddn 3050 mm portaiden yl&tasanteen

ylapuolelle tai katon rajaan asti tunnin palosuojauksella.

Mikali uloskdytéva on savulta suojattu, on palosuojauksen oltava NFPA:n mukaan
kaksituntinen. Savusuojatun uloskéytdvan ilmastoinnille on my6s annettu
sdannoksia riippuen ilmastoinnin tyypistd. N&ma maarittelevat ilmastoinnin
palosuojausta, ilmanvaihdon  nopeutta ja  ulosk&ytdvdn paineistusta.
Varageneraattorin tulee huolehtia siitd, ett4 ilmastointi toimii ainakin kahden
tunnin ajan. RakMK:ssa mainitaan vain, ettd mikali ulosk&ytdva kapenee
kulkusuunnassa, tulee porraskaytdvd varustaa savunpoistoluukulla tai
automaattisella  savunpoistolaitteistolla. ~NFPA:n  mukaan savusuojattuun
uloskéytdvadn johtavat ovet tulisi varustaa automaattisilla sulkijoilla. Lis&ksi

NFPA:ssa on annettu ohjeistus savusuojatun uloskaytavan testaamisesta.
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Palosuojauksen suhteen RakMK ja NFPA ovat hyvin l&helld toisiaan, mutta
puolen tunnin palosuojausta ei NFPA:ssa tunneta. Tuttuun tapaan NFPA:ssa on
perusteellisemmat ohjeet suojaukseen liittyen, mutta ohjeet voidaan kuitenkin
tulkita samanlaisiksi. Erot tulevat lahinn& savusuojauksessa, jonka kasittely on

RakMK:ssa lahes olematonta.
4.7 Poistumistien merkitseminen

RakMK:ssa on hyvin vé&hdn ohjeistusta uloskdytdavien merkkauksesta.
Kéytdnndssé siind annetaan jopa mahdollisuus jattad merkkaus kokonaan pois
tuotantotiloista. Mé&aréysten mukaan tiloista, joista on vaikea 10yt44 tie ulos, on
uloskéytavat merkattava. Mikali uloskaytaviin johtavat ovet tai kulku niille ei ole
selkeésti nakyvissd, tai mikali toiset ovet voivat harhauttaa kulkua, on

uloskéytéviin johtavat ovet merkattava.

NFPA:ssa on merkkaus maéritelty paljon tarkemmin. Siind madratéan
uloskéytdvien merkkaus tehtdvéksi niin, ettd kyltit nakyvat joka
l&hestymissuunnasta. Lisdksi NFPA:ssa annetaan osittain tarkempiakin ohjeita
mille korkeudelle ja mille etéisyydelle ovista kyltti tulee laittaa. Ulosk&ytéaviin
johtvat ovet tulee merkata sanalla EXIT. Toisaalta mikali tilassa on ovia, joita
voidaan virheellisesti luulla uloskdytéviin johtaviksi oviksi, tulee n&ma ovet
merkata Kkyltein, joissa lukee NO EXIT. NFPA:ssa annetaan my0ds ohjeistus
kirjainkoosta ja kirjaimien vélisestd etaisyydestd. Mikali kaynti uloskéytavalle ei
ole selvad, tulee kaynti uloskaytévalle merkata niin, ettd lahimmalle kyltille on
korkeintaan 30 m matka. Kulkusuunnanmerkkaus on tehtédvd tihedmpaan
paikoissa, joissa ei ole esteeton nakyvyys seuraavalle kyltille. Kulkusuunta tulee
esittdd nuolin, joka on EXIT sanan vieressa kulkusuuntaan pdin. Kyltit on tehtéva
sen kokoisina ja sellaisista vareistd, ettd sitd ei voida sekoittaa sisustukseen tali
muihin kyltteihin. Lisdksi NFPA:ssa annetaan méarayksia kylttien valaistuksen
voimakkuudesta ja valaistusajasta, seka itsehohtavien kylttien
hohtovoimakkuudesta ja -ajasta. Yli  kaksikerroksisissa rakennuksissa
porraskéytdvissd pitdd muiden kylttien lisdksi olla kerrosmerkkaus. Mikali

portaissa poistumissuunta on yldspain, tulee tdmakin merkata.
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Sekd RakMK:ssa ettd NFPA:ssa uloskaytavat tulee merkitd, mutta poikkeuksena
RakMK:sta NFPA:ssa vaaditaan my6s merkittdvaksi ovet, joita voidaan luulla
uloskéytaviksi. Lisdksi RakMK:ssa ei varsinaisesti vaadita tuotantotilojen
poistumisteitd merkittaviksi, ja sdantd ja& tulkinnanvaraiseksi. Kylttien koosta,
valaistuksesta, varityksestd jne. ei RakMK:ssa mainita. NFPA:ssa ndma kaikki

madritell&dan osittain hyvinkin yksityiskohtaisesti.
4.8 Poistumistien valaistus

Jos uloskéytévien merkitsemisesta oli hyvin vahén ohjeistusta RakMK:ssa, niin
poistumisteiden valaistuksesta on vield vahemman. Kuten merkitsemisestd,
valaistuksesta on annettu ohjeeksi, ettd evakuoinnin ollessa hankalaa, on
poistumistiet valaistava. NFPA:n mukaan poistumistiet on valaistava aikoina,
jolloin niiden kaytté on mahdollista. Mikali auringonvalo ei riit4, on valaistus
hoidettava keinovalaistuksin. Liiketunnistimella varustetut valaisimet ovat
sallittuja, kunhan niiden toiminta on varmistettu myos héiriotilanteissa ja valaistus
riittdd vahintddn 15 minuuttia. Vahimmaisvalomaara on 10,8 luksia mitattuna
lattian pinnasta. Valaistus on jarjestettdvd niin, ettd yksittdisen valonldhteen
havidminen ei alenna valotasoa missaan kohdin 2,2 luksia pienemmaksi.
Valaistukseen ei tule ensisijaisesti kayttdd paristokayttoisia valaisimia, mutta

niiden kaytto on sallittu hatatilanteissa.

Tuotantotiloihin vaaditaan hatavalaistus. Mikéli valaistuksen yllapito vaatii
siirtymistd voimanléhteestda toiseen, sallitaan valaistukseen 10 s viive.
Héatavalaistus on jarjestettdva niin, ett4d se toimii automaattisesti, mikéli
ensisijainen valaistus pettad. Hatévalaistus voi toimia joko h&tivarageneraattorin
voimin tai akkuvoimalla. Hatévalaistuksen tulee olla k&ytdssé joko koko ajan, tai

sen tulee toimia automaattisesti ilman kasin tehtdvaa kaynnistysta.

RakMK ei ota kantaa kuinka poistumisteiden valaistus tulisi jarjestdd. Valaistusta
suunniteltaessa voikin olla mielekdsta noudattaa NFPA:n ma&rayksid, jotka
maédrittelevat valon maéran ja toiminnan melko tarkasti. NFPA myds erittelee

sekd normaalin poistumisteiden valaistuksen ettd hatavalaistuksen erikseen.
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5 JOHTOPAATOKSET

Tassa luvussa kaydadn lapi vertailun tulosten perusteella tehdyt johtopéatokset.
Lis&ksi tdssa luvussa annetaan ehdotus jatkotutkimukselle. N&ma perustuvat

annettuihin johtopaatoksiin.
5.1 Vertailun johtopaatokset

Huomattava ero National Fire Protection Associationin ja Suomen
Rakentamismé&ardyskokoelman valilla on niiden kattavuudessa. NFPA:ssa
késitelladn yksinomaan poistumisteitd yli sadan sivun verran, kun RakMK:ssa
poistumisteitd koskevat madraykset késitelladn viidessa sivussa. NFPA:ssa
késitellaan asiat paljon yksityiskohtaisemmin kuin RakMK:ssa. Esimerkiksi
porraskaytdville annetaan RakMK:ssa vain vaadittu leveys ja palosuojaus, mutta
NFPA:ssa késitelldadn ndiden lisdksi askelmien koko, porraskéytavissa
huomioonotettavat merkitsemiset, erilaisten portaiden erityisvaatimukset jne.
NFPA:ssa késitelladn my0s asioita, joita ei ole lainkaan mainittu RakMK:ssa.

Tasta esimerkkind ovat rampit.

Vertailun perusteella voidaan todeta, ettd noudattamalla NFPA:n vaatimuksia
saadaan paljon enemmén kriteereja poistumisteiden suunnitteluun. Toisaalta niilta
osin kuin RakMK antaa tarkkoja — numeerisia — vaatimuksia poistumisteille, ovat
RakMK:n vaatimukset usein tiukempia kuin NFPA:n. Siksi RakMK:n tarkat
vaatimukset tayttamalla taytetddn myds NFPA:n vaatimukset, mutta tdmén lisaksi
rakennettaessa NFPA:n mukaan tulee huomioda ne seikat, jotka RakMK:ssa on

jatetty avoimeksi.

Vertailtaessa RakMK:a ja NFPA:a saa vaikutelman, ettd Suomessa ja Euroopassa
ei olla yhtd halukkaita panostamaan paloturvallisuuteen kuin Yhdysvalloissa.
Joiltakin osin RakMK:n ote on hyvin loys4, ja tulkinnan varaa ja& paljon.
Esimerkiksi poistumisteiden merkitseminen ja valaistus voidaan tulkita niin, etta
tuotantorakennuksissa ei nditd valttdmétta tarvita ollenkaan. Toisaalta RakMK:n
valjyys ja NFPA:n porsaanreikidkin tukkiva tarkkuus saattaa kertoa jotain

yleisista kulttuurieroista maiden valilla.
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5.2 Jatkotutkimukset

Vaikka RakMK:n poistumisteitd koskevat maaréykset eivét olleet yhtd kattavia
kuin NFPA:n sdénnokset, ei se tarkoita ettei muualla RakMK:ssa, Suomen laissa
tai Euronormeissa olisi sdddetty tarkemmin joistakin poistumisteihin liittyvista
osista. Tastd syysta vertailua voisi tdydentdd niiltd osin kuin RakMK:n E1-osan
poistumisteitd kasitteleva luku joko jattaa jonkin aihepiirin véhélle huomiolle tai
taysin huomiotta. Esimerkkeja tallaisista ovat oviin, portaisiin ja ramppeihin
liittyvat sd&nnokset. Talla tavalla saataisiin perusteellisempi ja luotettavampi
vertailu, josta loytyisi sek& eurooppalaiset ettd amerikkalaiset poistumisteihin

liittyvat standardit yhteen paikkaan koottuna.
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LITE 1a. RakMK E1:n mukaiset poistumisteita koskevat méaaraykset

maarays
Rakennuksesta tulee voida turvallisesti poistua tulipalossa tai
muussa hatatilanteessa. Rakennuksessa tulee olla riittévasti
sopivasti sijoitettuja, tarpeeksi véljia ja helppokulkuisia
uloskaytavia niin, etta poistumisaika rakennuksesta ei ole vaaraa
aiheuttavan pitka.
Uloskaytavana ei pideta hissié tai muuta vastaavaa laitetta.
Jokaiselta poistumisalueelta on oltava mahdollista kuljet-taa

uloskéytavan kautta liikuntakyvytdn henkilo paareilla.
Poistumisalueella olevan kulkureitin, joka johtaa uloskay-tavaan,

tulee olla riittavan valja ja helppokulkuinen.
Uloskaytavaan jontavaan KUIKUreittin vol sisaltya eri tasojen

vélinen porras vain, jos mainittujen tasojen voidaan katsoa
kuuluvan samaan poistumisalueeseen.

Uloskéytavan tulee johtaa ulos maan pinnalle tai muulle palon
sattuessa turvalliselle paikalle.

Etéisyys poistumisalueen kustakin kohdasta uloskaytavaan
madritetaan lyhinté kulkukelpoista reittia pitkin.

Jos kulkureitit kahteen erilliseen uloskéytavaén osittain yhtyvat,
yhteisen osan pituus lasketaan kaksinkertaisena.

Mikali kulkukelpoinen reitti ei ennalta ole tiedossa, etai-syys
madritetaan seinien suuntaista reittia pitkin.

Suurin sallittu etaisyys lahimpaan uloskaytavaan on tuotanto- ja
varastotiloissa yleensa 45 m ja kun on vain yksi uloskaytava 30 m.
Exception 1: Yllamainitut etdisyydet voi ylittad seuraavissa
tapauksissa:

(1) poistuminen hatatilanteessa on mahdollista avattavien
ikkunoiden kautta maanpinnan tasolla olevasta kerroksesta.

(2) rakennus on varustettu automaattisella sammutus-laitteistolla.

Exception 2 : Yllamainittuja arvoja pienempia kulkureitin
enimmaisetaisyyksia voidaan vaatia silloin, kun tilan erityisesta

English
It must be possible to evacuate a building safely in case of fire or
other emergency. A building shall be provided with an adequate
number of appropriately located exits which are sufficiently
spacious and easily passable, so that the time to evacuate the
building will not be so long as to cause danger.
A lift or other similar device is not considered as an exit.
It must be possible to transport persons who are immobile through
an exit on a stretcher from each evacuation area.
Passageways In an evacuation area, which leads to an exit, must be

sufficiently spacious and easily passable.
Passageways leading to an exit may Include stairs pbetween

different levels only if the levels can be considered to belong to
the same evacuation area.

Exits shall lead outside to the ground level or to some other safe
place in case of fire.

The distance to an exit from each point of an evacuation area is
determined along the shortest passable route.

If the routes to two separate exits partly join, the length of the
common part is counted to twice its length.

If a passable route is not known beforehand, the distance is
determined along a route following the direction of the walls.

The maximum permitted distance to the nearest exit in production
and storage occupancies is in general 45 m and 30 m when there is

onlv one exit.
Exception 1: The distances above may be exceeded, if:

(1) evacuation in case of emergency is possible on a ground-level
floor through windows, which can be opened.

(2) the building has been provided with an automatic fire
extinguishing system.

Exception 2 : Shorter maximum distances of passageways than
those above may be required if an exceptional risk of rapid ignition
and spread of fire due to a special use of the premises endangers

kaytosta johtuva poikkeuksellinen riski palon nopeaan syttymiseen ¢4t evacuation.

ja levidmiseen vaarantaa turvallisen poistumisen.

Section in
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104.1

LITE 1a. RakMK E1:n mukaiset poistumisteita koskevat méaaraykset

Rakennuksen jokaiselta poistumisalueelta, jossa muutoin kuin
tilapéisesti oleskelee tai tydskentelee henkilditd, tulee yleensé olla
véhintaan kaksi erillistd, tarkoituksenmukaisesti sijoitettua

uloskaytavaa.
KUnN Uloskaytava on TarkoItettu vain paiossa tal muussa

onnettomuustilanteessa kdytettavéksi ja kun poistuvien
henkildiden mééra on véhainen, uloskaytavan ei tarvitse tayttaa
kaikkia sité koskevia vaatimuksia.

Yksi uloskéytéava sallitaan enintaan 8-kerroksisessa rakennuksessa,
kun poistumisalueen kayttétapana on asunto, alle 300 h-m2:n
tyopaikkatila taikka alle 300 h-m2:n tuotanto- tai varastotila.
Tallgin poistumisalueilta on lisdksi oltava varatie, jonka kautta
pelastautuminen on mahdollista omatoimisesti tai palokunnan
toimenpitein.

Varatiend voidaan pitaa tarkoituksenmukaisesti sijoitettua
parveketta tai ikkuna-aukkoa, joiden kautta pelastautumi-nen on
mahdollista joko pelastamistoimenpitein tai kiin-teita tikkaita
pitkin taikka muita sopivia rakennusosia hy-vaksi kayttaen
maanpinnalle tai muulle palon sattuessa turvalliselle paikalle.

Jos parvekkeelta tai ikkunalta pudottautumiskorkeus maanpinnalle
tai muulle palossa turvalliselle paikalle on enintdan 3,5 m, ei
kiinteita tikkaita vaadita.

Jos 2-kerroksisen P3- tai P2-luokan rakennuksen varatiend
kaytettavalta parvekkeelta tai ikkunalta pudottautumiskor-keus
maanpinnalle tai muulle palossa turvalliselle paikalle on yli 3,5 m,
paasy turvaan varmistetaan aina kiinteilla tikkailla.

Varatiena kaytettava ikkuna tehdaéan helposti avattavaksi. Sen
vapaan aukon korkeus on véhintddn 600 mm ja leveys 500 mm
siten, ettd korkeuden ja leveyden summa on vahintdan 1500 mm.

Varatien jarjestamisestd kuullaan paikallista pelastusviranomaista.

Uloskaytavan vahimmaisleveys lasketaan uloskaytévén kautta
poistuvien henkildiden lukumééran perusteella. Poistumisalueen
henkiléméaéara saadaan jakaa eri uloskaytavien osalle ja
uloskaytavien leveydet lasketaan yhteen.

Each evacuation area of a building where people are staying or
working otherwise than temporarily shall in general be provided
with at least two separate and appropriately located exits.

When an exit is intended to be used only in case of fire or other
emergencies and when the number of evacuees is small, the exit
does not need to meet all prescribed requirements.

One exit is allowed in buildings of not more than 8 storeys, if the
category of use of the evacuation area is production or storage
space of less than 300 h-m2. In these cases the evacuation area
must additionally be provided with a fire escape through which it is
possible for the evacuees to reach safety on their own means or by
the aid of the fire department.

An appropriately located balcony or a window opening through
which it is possible to escape to the ground level or to some other
safe place in case of fire either by rescue actions, along a fixed
ladder or by using other suitable building elements, may be
considered as a fire escape.

If the drop height from a balcony or a window to the ground level
or some other safe place in case of fire is not more than 3,5m, a
fixed ladder is not required.

If the drop height from a balcony or a window used as a fire escape
to the ground level or some other safe place in case of fire in a
building of class P3 or P2 with 2 storeys is more than 3,5 m, access
to safety shall always be secured with a fixed ladder.

A window, which is used as a fire escape, shall be simple to open.
Its free opening is at least 600 mm in height and 500 mm in width,
so that the sum of height and width is at least 1500 mm.

The fire escape arrangements shall be negotiated with the local
rescue authority.

The minimum width of an exit is calculated on the basis of the
number of occupants evacuating through the exit. The number of
occupants of an evacuation area may be distributed between
different exits and the widths of the exits are added up.
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LITE 1a. RakMK E1:n mukaiset poistumisteita koskevat méaaraykset

Henkildiden m&arana on ensisijaisesti kdytettava suurinta
poistumisalueelle aiottua henkilomaaraa. Jos samaan
uloskéytavaan liittyy useita poistumisalueita, leveys mitoitetaan
henkilémaéaraltddn suurimman poistumisalueen mukaan.

Mikali henkiloméaéara ei ole tiedossa tai sitd ei muutoin kaytetd, se
voidaan arvioida tilan pinta-alan ja kaytt6tavan perusteella,
tuotanto- ja varatotiloissa 30 m2/henkild.

Kun palo-osasto muodostuu useasta avoyhteyksin toisiinsa liit-
tyvésta kerroksesta, jotka ovat omia poistumisalueitaan, henkilét
joutuvat poistumaan samanaikaisesti eri kerroksista samojen
uloskéytavien kautta. Talldin uloskaytavien riittévyys arvioidaan
myds kaikkien poistuvien henkildiden poistumisaikalaskelman
perusteella.

Uloskaytéavan leveyden tulee yleensé olla vahintaan 1200 mm.

Uloskaytavan kaventuessa porrashuone varustetaan
sisdéntulotasolta laukaistavalla savunpoistoluukuulla tai
automaattisella savunpoistolaitteistolla.

Poistumisalueella, jonka henkildmaaré on enintéan 60, saa toinen

uloskéytava olla 900 mm:n levyinen.
Henkilomaaran ylttaessa 120 uloskaytavien ynteeniaskettu

vahimmaisleveys lasketaan lisddmaéllad 1200 mm:iin 400 mm:a
kutakin seuraavaa 60 henkil6a kohden.

Uloskaytavaan johtavan sisaisen kédytévan leveys lasketaan kuten
uloskaytavan leveys kaytavaa kulkevan henkildmaaran mukaan.

NUTT PdIU=U5dSLU TTTUUUUSLUU UdEddLd dVUYITILEYKSITT LUISHITISA
liittyvasta kerroksesta, jotka ovat omia poistumisalueitaan,
henkilét joutuvat poistumaan samanaikaisesti eri ker-roksista
samojen uloskaytavien kautta. Talldin uloskaytavien riittavyys
arvioidaan myos kaikkien poistuvien henkildiden

poistumisaikalaskelman perusteella.
Uloskaytavan leveys mitataan vaakatasossa kontisuoraan

poistumissuuntaa vastaan. Vahimmaisleveyden sisapuolel-la ei saa
olla muita kaventavia esteitd kuin jalkalistat, reu-napalkit ja
kasijohteet.

I'he highest number of occupants intended to be present in an
evacuation area shall primarily be used as the number of
occupants. If several evacuation areas are connected to the same
exit, the width is designed according to the evacuation area with
the highest number of occupants.

If the number of occupants is not known, or not otherwise used, it
may be estimated on the basis of the area and use of the premises,
for production and storage occupancies 30 m2/person.

When a fire compartment consists of several storeys joined
together by open connections, and these storeys form evacuation
areas of their own, the occupants have to evacuate from different
storeys simultaneously through the same exits. In these cases the
adequacy of the exits is assessed also on the basis of a calculation
of the evacuation time for all evacuees.

The width of an exit shall in general be at least 1200 mm.

* When a passageway becomes narrower the staircase shall be
equipped with a smoke vent which can be triggeredfrom the
entrance level of the staircase or an automatic smoke ejector.

In an evacuation area where the maximum number of occupants is

60, the second exit may be 900 mm in width.
Ine total MINIMuM widtn ot the exIts IS 120U mm Tor Tne TIrst 12V

occupants and the width is increased by 400 mm for each following
group of 60 occupants.

The width of an internal corridor leading to an exit is calculated in
the same way as the width of the exits according to the number of
occupants passing along the corridor.

* When the fire compartment consists of several open connections
between inter-related storeys, which are own exit areas, people
need to egress at the same time through same passageways. Then
adequacy of the exits is assesd on the basis on the total number of
people to be evacuated.

I'ne width OT an exIt Is measured horizontally and perpendicular to
the direction of exit. Within the minimum width there shall be no
other obstacles reducing the width than skirtings, edge beams or
handrails.
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LITE 1a. RakMK E1:n mukaiset poistumisteita koskevat méaaraykset

Mikali uloskaytavassa on kulkusuunnassa ovia, voi oviau-kon tai
rinnakkain olevien oviaukkojen yhteenlaskettu va-paa leveys olla
valttamattdmien karmien yhteenlasketun leveyden verran
uloskaytévan véhimmaisleveytta kapeampi.

Uloskaytavaan johtavien ja huoneista siséiseen k&ytavaan johtavien
ovien maaran ja leveyden tulee olla niita kayttavaan
henkildma&raan néhden riittavia.

Uloskaytavan vapaan korkeuden tulee olla vahintdan 2100 mm.

Vahimmaiskorkeuden alapuolella ei saa olla esteitd, kuten palkkeja,
putkia tai valaisimia. Oviaukkojen kohdalla kor-keus saa olla
valttamattdmien karmien ja kynnysten verran pienempi.

Uloskaytava muodostetaan yleensa omaksi palo-osastokseen.

P1-luokan korkeintaan 24 m korkeassa rakennuksessa, jossa
enintéan 8 kerrosta, uloskaytavien tulee olla vahintaéan osastoitu.
Yli 24 m korkeissa P1-luokan rakennuksissa, joissa kokreintaan 16
kerrosta uloskaytavien tulee olla palolta suojatut.

Yli kaksikerroksisen P1-luokan rakennuksen uloskaytavan
porrassyoksyt ja -tasanteet tulee tehda vahintdén A2-s1, d0-luokan
rakennustarvikkeista.

Porrassyoksyjen ja -tasanteiden tulee tayttaa luokan R 30
vaatimukset, kun siihen johtavien tilojen palokuorma on alle 600
MJ/m2. Vastaava vaatimus on R 60, kun palokuorma on tata
suurempi.

P2-luokan rakennuksen porrassyoksyjen ja tasanteiden tulee
tayttad luokan R 30 vaatimukset, kun siihen johtavien tilojen
palokuorma on alle 600 MJ/m2. Vastaava vaatimus on R 60, kun
palokuorma on tata suurempi.

Vaadittu suojaverhous K2 30, A2-s1, d0 voidaan korvata rakenteella, joka
vastaavan ajan suojaa sen takana olevia rakenteita syttymiselt, hiiltymiselta
tai muulta vaurioitumiselta (El 30, A2-s1, dO-luokan tarvikkeista).

If there are doors in the exit in the direction of passage, the
minimum free exit width of a doorway or the total free width of
the doorways located next to each other may be narrowed by the
total width of the necessary frames.

The number and width of doors leading to exits and from rooms to
internal corridors shall be adequate in relation to the number of
occupants using them.

The free height of an exit shall be at least 21200 mm.

There shall not be any obstacles, such as beams, pipes or lamps
below the minimum height level. At the doorways the height may
be reduced as required by necessary frames and thresholds.

An exit is in general considered as a fire compartment of its own.

The exits in maximum 24 m high buildings of class P1 with
maximum 8 stories shall be at least fire-separated. The exits in
higher than 24 m high buildings of class P1 with maximum 16
stories shall be at least fire-proof.

The flights of stairs and landings of an exit in buildings of class P1
with more than two storeys shall be made of building materials at
least of class A2—s1, dO.

The flights of stairs and landings shall meet the requirements of
class R 30 when the fire load of the rooms leading to the exit is less
than 600 MJ/m2. The corresponding requirement is R 60, when the
fire load is higher than that.

The flights of stairs and landings in buildings of class P2 shall meet
the requirements of class R 30 when the fire load of the rooms
leading to the exit is less than 600 MJ/m2. The corresponding
requirement is R 60, when the fire load is higher than that.

* The required protective cladding K2 30, A2-s1, dO can be
replaced by a construction that will protect structures behind it
from ignition, charring or other damage (El 30, A2-s1, dO -class
materials).

[ER



10.5.5

LITE 1a. RakMK E1:n mukaiset poistumisteita koskevat méaaraykset

Uloskaytavaan ei saa sijoittaa sellaisia tarvikkeita, rakennusosia
eika laitteita, jotka lisd&vat palokuormaa tai savunmuodostuksensa
takia vaarantavat henkildturvallisuutta.

Ovien aukeaminen seké& poistumisreittien valaistus ja merkinta

- Ovet

- Merkinta

Poistumisaikalaskelme

El

El

El

10.6.1

10.6.2

10.6.3

10.6.4

10.6.5

10.7.1

Uloskaytavan kulkusuunnassa olevien ovien tulee yleensa avautua
poistumissuuntaan.

Poistumiseen tarvittavan oven tulee avautua poistumissuuntaan,
jos sen kautta poistuvien henkildiden maaré on yli 60.

Naitd ovat ovet, joiden kautta on paasy ulos, uloskayta-vaan tai
uloskaytévaan johtavaan sisdiseen kaytavaan.

Uloskaytavien ja niihin johtavien tilojen ovien tulee olla
hatatilanteessa helposti avattavissa.

Uloskaytavien ja niihin johtavien tilojen ovissa ei tule yleensa
kayttaa lukkoja, jotka avaimetta voi takalukita si-ten, ettei niita
sisapuolelta saa auki ilman avainta.

Lukkoja, Jotka voidaan huoneiston normaalin kayton aikana
hatatilanteessa sisapuolelta avata ilman avainta kaytetaan
tuotanto- ja varastotiloissa.

Kulunvalvonnan jarjestelyt eivat saa estéa turvallista pois-tumista
rakennuksesta.

Poistumisopasteilla tai poistumisreittivalaistuksella tai molemmilla
varustetaan sellaiset tilat, joista poistuminen muutoin saattaa olla
ilmeisen vaikeata.

Sisdasiainministerid on antanut asetuksen rakennusten

poistumisreittien merkitsemisesta ja valaisemisesta (805/2005).
Mikall uloskaytavien ovet ja paasy niille eivat ole selvasti

nahtévissa tai muut ovet voivat harhauttaa ulos pyrkijoita,
uloskéytavat ja paasy niille tulee tarvittaessa merkita.
Henkildturvallisuuden kannalta vaativiin kohteisiin, joissa
poistumisturvallisuuden riskit johtuvat tilojen kayttétavasta ja

henkildiden raioitetusta tai alentuneesta toimintakvvvsta. voidaan
Poistumisaikalaskelmaa kaytetdan perusteena, kun laadi-taan

kohdan 11.7 mukainen turvallisuusselvitys.

Materials, building elements or facilities which increase the fire
load or which endanger life safety through their smoke production
must not be placed in exits.

Doors located in the direction of passage in an exit shall in general
open in the direction of exit.

Doors, which are necessary for exit, shall open in the direction of
exit if the number of occupants evacuating through the door
exceeds 60.

Such doors are doors with access to the outside, to an exit or to an
internal corridor leading to an exit.

The doors of exits and of areas leading to the exits shall be easy to
open in an emergency situation.

Locks, which can be double-bolted without a key in such a way that
they cannot be opened from the inside without a key, shall not in
general to be used in doors of exits and in doors of areas leading to
exits.

Locks, which during the normal use of the premises can be opened
from the inside without a key in an emergency,

are used in production and storage occupancies.

The arrangements for access control must not prevent safe exit
from a building.

Premises, from which evacuation may otherwise be difficult, shall
be provided with emergency or exit lighting or both.

* Ministry of Interior has given a regulation on building escape
route marking and lighting (805/2005).

If the doors of exits and the access to them are not clearly visible
or if other doors may confuse the evacuees, the exits and the

access to them shall be marked, where required.
FOr DUIIAING WOTKS WNICh are aemanaing Trom the point ot lite

safety and in which the risks for evacuation safety depend on the
use of the premises and the restricted or reduced capabilities of
The calculation of the evacuation time

is used as a basis for working out the safety assessment set out in
clause 11.7.

6&7

6&7

6&7



LITE 1a. RakMK E1:n mukaiset poistumisteita koskevat méaaraykset

. o . . ~Acalculation of the evacuation time may also be necessitated for
Poistumisaikalaskelma voidaan edellyttaa tehtavéksi myos muihin  gther puilding works, if their considerable size or exceptional

kohteisiin, mikali niiden suuri koko tai poikkeukselliset olosuhteet  ¢jrcumstances may endanger life safety.
voivat vaarantaa henkiloturvallisuutta.
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LIITE 1b. NFPA Code 101 and 101B Means of egress related standards

Subject area NFPA  Paragraph Rule Section in
Code comparison
Exclusion 101 40.2.1.2 Normally unoccupied utility chases that are secured from unauthorized access and are used exclusively for routing of 0
electrical, mechanical, or plumbing equipment shall not be required to comply with the provisions of chapter 7 (Code
101B chapter 5).
Separation of means of egress ~ 101B 5.1.1.1.8  There shall be no requirements for exit access corridor wall construction.
- Exits 101B (101) 5.1.1.2.1  Where an exit is required to be separated from other parts of the building, exits shall meet following requirements:
(7.1.3.2.1)
(A) Separation shall have not less than 1-hour fire resistance rating when connecting 3 stories or less. Opening 5
protectives shall have not less than 1-hour fire protection rating.
(101) (7.1.3.2.1)  (2) The separation specified in 7.1.3.2.1(1) (Code 101B 5.1.1.2.1(A)) shall be supported by construction having not less 5
than a 1-hour fire resistance rating.
(6) Structural elements, or portions thereof, that support exit components and either penetrate into a fire 5

resistance—rated assembly or are installed within a fire resistance-rated wall assembly shall be protected, as a
minimum, to the fire resistance rating required by 7.1.3.2.1(1) (Code 101B 5.1.1.2.1.(A)).

(101B) (5.1.1.2.1)  (C) Openings therein shall be protected by fire door assemblies equipped with door closers complying with 5.2.1.8. 5
(D) Openings in exit enclosures shall be limited to those necessary ti access the enclosure from normally occupied 5
spaces and corridors for egress from the enclosure.

(E) Penetrations into and openings throughan exit enclosure assembly shall be prohibited except for electrical conduit 5

serving the stairway, required exit doors, ductwork and equipment necessary for indipendentstair pressuration, water
or steam piping necessary for the heating or cooling of the exit enclosure, sprinkler piping and standpipes.

(F) Penetrations or communication openings shall be prohibited between adjecent exit enclosures.

(101) (7.1.3.2.1) (12) Membrane penetrations shall be permitted on the exit access side of the exit enclosure and shall be protected in
accordance with 8.3.5.6.
Headroom in means of egress 101B 5.1.2 Means of egress shall be designed and maintained to provide headroom of not less than 2285 mm with projections of 2

the ceiling not less than 2030 mm nominal height above finished floor. The minimum ceiling height shall be maintained
for not less than two-thirds of the ceileng area of any room or space provided the remaining ceiling area is not less than
2 m. Headroom on stairs shall be minimum 2030 mm and shall be measured vertically above a plane parallel to and
tangent with the most forward projection of the stair tread.

Exeption : Industrial access walkways, platforms, ramps, and stairs that serve as a component of the means of egress 2
from the involved equipment and do not serve more than 20 people shall be permitted a headroom of not less than
2030 mm.
Walking surfaces in means of 101B 5.13.2 Abrubt changes in elevation shall not exceed 6.3 mm. Changes in elevation exceeding 6.3 mmbut not eceeding 13 mm 4
egress shall be beleved 1 to 2. Changes in elevation exceeding 13 mm shall be considered a change in level and shall be subject

to the requirements of 5.1.5.
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egress

Guards

Impediments to egress
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Doors

- width

101

LIITE 1b. NFPA Code 101 and 101B Means of egress related standards

5133 Walking surfaces shall be nominally level. The slope of walking surface in the direction of travel shall not exceed 1 in 20
unless the ramp requirements of 5.2.5 are met. The slope perpendicualr to the directionof travel shall not exceed 1 in
48.

5134 Walking surfaces shall be slip resistant under foreseeable conditions. The walking surface of each element in the means
of egress shall be uniformly slip resistant along the natural path of travel.

7.17.1 Change in level in means of egressshall be achievedby an approved means of egress where the elevation difference
exceeds 535 mm.

101B (101) 5.1.4.2 (7.1.7.2) Changes in level in means of egress not in excess of 535 mm shall be either by a ramp or by a stair that complies with

101B

101B

101

101B

101B

the requirements of 5.2.2. The presence and location of ramped protions of walkways shall be readily apparent. The
tread depth of such stair shall not be less than 330 mm and the presence and location of each step shall be readily

apparent.
Exception : Industrial access stairs that serve as a component of the means of egress from the involved equipment and

do not serve more tahn 20 people shall be permitted a tread depth of not less than 24.5 cm.

5.15 Guards in accordance with 5.2.2.4 shall be provided at the open sides of means of egress that are more than 760 mm
above the floor or the grade below.
5.1.6 Any device or alarm installed to restrict the improper use of a means of egress shall be designed and installed so that it

cannot, even in case of failure, impede or prevent emergency use of such means of egress.

Exception : Special locking arrangements for means of egress doors as specified in 5.2.1.6

7.1.10.2.1  No furnishings, decorations, or other objects shall obstruct exits or their access thereto, egress therefrom, or visibility
thereof.

7.1.10.2.2  No obstruction by railings, barriers, or gates shall divide the means of egress into sections appurtenant to individual
rooms, apartments, or other occupied spaces.

5.2.1.1.2  Every door and every principal entrance that is required to serve as an exit shall be designed and constructed so that
the path of egress travel is obvious and direct.

5.2.1.1.3  For the purposes of Section 5.2, a building shall be considered to be occupied at any time it is occupied by more than 10
persons.

5.21.21 In determining the egress width for swinging doors for purposes of calculating capacity, only the clear width of the
doorway when the door is open 90 degrees shall be measured. In determining the egress width for other types of doors
for purposes of calculating capacity, only the clear width of the doorway when the door is in the full open position shall
be measured. Clear width of doorways shall be measured between the face of the door and the stop in accordance with

5.3.2.
5.2.1.2.2  For purposes of determining minimum door width, the door leaf width shall be used unless clear width is specified.

Where clear width is specified, there shall be no projections into the required clear door opening width, measured in
accordance with 5.2.1.2.1, lower than 865 mm above the floor or ground. Projections into the required clear door
opening width that are not less than 865 mm but that do not exceed 1220 mm above the floor or ground shall be
limited to the hinge side of each door opening and shall not exceed 100 mm. Projections exceeding 2030 mm above the
floor or ground shall not be limited.
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Door openings in means of egress shall be not less than 810 mm in clear width. Where a pair of doors is provided, at
least one of the doors shall provide not less than a 810 mm clear width opening.

Exception 1 : Exit access doors serving a room not larger than 6.5 m2 and not required to be accessible to persons in
wheelchairs shall be not less than 610 mm in door width.

Exception 2 : Doors serving a building or portion thereof not required to be accessible to persons with severe mobility
impairments shall be permitted to be 710 mm in door leaf width.

Exception 3 : A power-operated door leaf located within a two-leaf opening shall be exempt from the minimum 810
mm singleleaf requirement in accordance with Exception 2 t0 5.2.1.9.1.

The elevation of the floor surfaces on both sides of a door shall not vary by more than 13 mm. The elevation shall be
maintained on both sides of the doorway for a distance not less than the width of the widest leaf. Thresholds at
doorways shall not exceed 13 mm in height. Raised thresholds and floor level changes in excess of 6.3 mm at doorways
shall be beveled with a slope not steeper than 1 in 2.

Any door in a means of egress shall be of the sidehinged or pivoted-swinging type. The door shall be designed and
installed so that it is capable of swinging from any position

to the full required width of the opening in which it is installed.

Exception 1 : Security grilles as specified in 5.2.1.4.2 shall be permitted.

Exception 2 : Horizontal sliding doors that comply with 5.2.1.14 shall be permitted.

Exception 3 : Doors to private garages and business industrial and storage areas with an occupant load of not more than
10, where such garages and business industrial and storage areas contain lowor ordinary-hazard contents, shall be
permitted.

Doors shall swing in the direction of egress travel if used in an exit enclosure or if serving a high-hazard contents area.

During its swing, any door in a means of egress shall leave unobstructed not less than one-half of the required width
of an aisle, corridor, passageway, or landing and shall not project more than 180 mm into the required width of an
aisle, corridor, passageway, or landing when fully open. Doors shall not open directly onto a stair without a landing.
The landing shall have a width not less than the width of the door.

The forces required to fully open any door manually in a means of egress shall not be more than 67 N to release the
latch, 133 N to set the door in motion, and 67 N to open the door to the minimum required width. Opening forces for
interior side-hinged or pivotedswinging doors without closers shall not be more than 22 N. These forces shall be applied
at the latch stile.

Exception : Power-operated doors as specified in 5.2.1.9.

Doors shall be arranged to be opened readily from the egress side whenever the building is occupied. Locks, if provided,
shall not require the use of a key, a tool, or special knowledge or effort for operation from the egress side of the
building.

A latch or other fastening device on a door shall be provided with a releasing device that has an obvious method of
operation and that is readily operated under all lighting conditions. The releasing mechanism for any latch shall be
located not less than 865 mm and not more than 1220 mm above the finished floor. Doors shall be openable with not
more than one releasing operation.
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5.2.1.5.6  Where pairs of doors are required in a means of egress, each leaf of the pair shall be provided with its own releasing
device. Devices that depend on the release of one door before the other shall not be used.

52157 Devices shall not be installed in connection with any door on which panic hardware or fire exit hardware is required if
such device prevents or is intended to prevent the free use of the door for purposes of egress.

- special locking 101B 5216.1 In industrial occupancies approved, listed, delayed egress locks shall be permitted to be installed on doors serving low-
arrangements and ordinaryhazard contents in buildings protected throughout by an approved, supervised automatic fire detection
system or an approved, supervised automatic sprinkler system, provided the criteria in (A) through (D) are met.

(A) The doors shall unlock upon actuation of an approved, supervised automatic sprinkler system, or upon the actuation
of any heat detector or activation of not more than two smoke detectors of an approved, supervised automatic fire
detection system.

(B) The doors shall unlock upon loss of power controlling the lock or locking mechanism.

(C) Anirreversible process shall release the lock within 15 seconds upon activation of a force to the release device
required in 5.2.1.5.5. The force to initiate the lock-releasing process shall not have to be applied continuously for more
than 3 seconds. The force applied to initiate the lock-releasing process shall not have to exceed 67 N. The initiation of
the release process shall activate an audible signal in the vicinity of the door. Once the door lock has been released by
the application of force to the releasing device, relocking shall be by manual means only.

(D) On the door adjacent to the release device, there shall be a readily visible, durable sign in letters not less than 25
mm high and not less than 3.2 mm in stroke width on a contrasting background that reads as follows: PUSH
UNTILALARM SOUNDS. DOOR CAN BE OPENED IN 15 SECONDS.

5216.2 In industrial occupancies doors in the means of egress shall be permitted to be equipped with an approved entrance
and egress access control system, provided the following criteria are met:
(1) A sensor, arranged to detect an occupant approaching the doors, shall be provided on the egress side, and the doors
shall be arranged to unlock in the direction of egress upon detection of an approaching occupant or loss of power to
the sensor.
(2) Loss of power to that part of the access control system that locks the doors shall automatically unlock the doors in
the direction of egress.
(3) The doors shall be arranged to unlock in the direction of egress from a manual release device located 1015 mm to
1220 mm vertically above the floor and within 1525 mm of the secured doors. The manual release device shall be
readily accessible and clearly identified by a sign that reads as follows: PUSH TO EXIT. When operated, the manual
release device shall result in direct interruption of power to the lock — independent of the access control system
electronics — and the doors shall remain unlocked for at least 30 seconds.

(4) Activation of the building fire-protective signaling system, if provided, shall automatically unlock the doors in the
direction of egress, and the doors shall remain unlocked until the fire-protective signaling system has been manually
reset.
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(5) Activation of the building automatic sprinkler or fire detection system, if provided, shall automatically unlock the
doors in the direction of egress, and the doors shall remain unlocked until the fire-protective signaling system has been
manually reset.

In any occupancy any door serving high-hazard contents area with an occupant load of 5 or more persons shall be
equipped with panic or fire exit hardware. Such a releasing device shall meet the following criteria:

(1) It shall consist of cross bars or push pads, the actuating

portion of which extends across not less than one-half of the width of the door leaf and not less than 865 mm nor more
than 1220 mm above the floor.

(2) It shall be constructed so that a horizontal force not exceeding 67 N actuates the cross bar or push pad and latches.

Only approved panic hardware shall be used on doors that are not fire doors. Only approved fire exit hardware shall be
used on fire doors.

Required panic hardware and fire exit hardware shall not be equipped with any locking device, set screw, or other
arrangement that prevents the release of the latch when pressure is applied to the releasing device. Devices that hold
the latch in the retracted position shall be prohibited on fire exit hardware.

Exception : Listed and approved devices that hold the latch in the retracted position shall be permitted on fire exit
hardware.

A door normally required to be kept closed shall not be secured in the open position at any time and shall be self-
closing or automatic-closing in accordance with 5.2.1.8.2.

In any building of low- or ordinary-hazard contents, or where approved by the authority having jurisdiction, doors shall
be permitted to be automaticclosing, provided the following criteria are met:

(1) Upon release of the hold-open mechanism, the door becomes self-closing.

(2) The release device is designed so that the door instantly releases manually and upon release becomes self-closing,
or the door readily closes.

(3) The automatic releasing mechanism or device is activated by the operation of approved smoke detectors installed in
accordance with the requirements for smoke detectors for door release service in NFPA 72, National Fire Alarm Code®.

(4) Upon loss of power to the hold-open device, the holdopen mechanism is released and the door becomes selfclosing.

(5) The release by means of smoke detection of one door in a stair enclosure results in the closing of all doors serving
that stair.
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Where means of egress doors are operated by power upon the approach of a person or where doors are equipped with
power-assisted manual operation, the design shall be such that, in the event of power failure, the door opens manually
to allow egress travel or closes where necessary to safeguard the means of egress. The forces required to open these
doors manually shall not exceed those required in 5.2.1.4.7, except that the force required to set the door in motion
shall not be more than 222 N. The door shall be designed and installed so that, when a force is applied to the door on
the side from which egress is made, it shall be capable of swinging from any position to the full use of required width of
the opening in which it is installed. (See 5.2.1.4.) On the egress side of each door, there shall be a readily visible, durable
sign that reads as follows: IN EMERGENCY, PUSH TO OPEN. The sign shall be in letters not less than 25 mm high on a
contrasting background.

Exception 1: In an exit access that serves an occupant load of fewer than 50, sliding, power-operated doors that
manually open in the direction of door travel with forces not exceeding those required in 5.2.1.4.7 shall not be required
to have a swing-out feature. The required sign shall read as follows: IN EMERGENCY, PUSH TO OPEN.

Exception 2 : In the emergency break-out mode, a door leaf located within a two-leaf opening shall be exempt from the
minimum 810-mm single-leaf requirement of 5.2.1.2.3 if the clear width of the single leaf is at least 760 mm.

Exception 3 : For a biparting sliding door in the emergency breakout mode, a door leaf located within a multiple-leaf
opening shall be exempt from the minimum 810 mm single-leaf requirement of 5.2.1.2.3 if a clear opening of not less
than 810 mm is provided by all leafs broken out.

Exception 4 : Doors complying with 5.2.1.14 shall be permitted to be used.

Where doors are required to be self-closing and (1) are operated by power upon the approach of a person or (2) are
provided with power-assisted manual operation, they shall be permitted in the means of egress under the following
conditions:

(1) Doors can be opened manually in accordance with 5.2.1.9.1 to allow egress travel in the event of power failure.

(2) New doors remain in the closed position unless actuated or opened manually.
(3) When actuated, new doors remain open for not more than 30 seconds.

(4) Doors are held open for any period of time close — and the power-assist mechanism ceases to function — upon
operation of approved smoke detectors installed in such a way as to detect smoke on either side of the door opening in
accordance with the provisions of NFPA72, National Fire Alarm Code.

(5) Doors required to be self-latching are either self-latching or become self-latching upon operation of approved smoke
detectors per 5.2.1.9.2(4).

(6) New power-assisted swinging doors comply with BHMA/ ANSI A156.19, American National Standard for Power
Assist and Low Energy Power Operated Doors.

Horizontal sliding doors shall be permitted in means of egress under the following conditions:

(1) The door is readily operable from either side without special knowledge or effort.

(2) The force, applied to the operating device in the direction of egress, required to operate the door is not more than
67 N.
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(3) The force required to operate the door in the direction of door travel is not more than 133 N to set the door in
motion and not more than 67 N to close the door or open it to the minimum required width.

(4) The door is operable with a force not more than 222 N when a force of 1110 N is applied perpendicularly to the door
adjacent to the operating device.

(5) The door assembly complies with the fire protection rating and, where rated, is self-closing or automatic-closing by
smoke detection in accordance with 5.2.1.8.

Approved existing horizontal-sliding fire doors shall be permitted in the means of egress where they comply with all of
the following conditions:

(1) They are held open by fusible links.

(2) The fusible links are rated at not less than 74°C.

(3) The fusible links are located not more than 3050 mm above the floor.
(4) The fusible links are in immediate proximity to the door opening.

(5) The fusible links are not located above a ceiling.

(6) The door is not credited with providing any protection under this Code.

Stairs shall comply with 7.2.2 (Code 101B 5.2.2) and shall be permitted to be modified by any of the following:

(1) Noncombustible grated stair treads and honcombustible grated landing floors shall be permitted.
(2) Industrial equipment access stairs in accordance with 40.2.5.2 shall be permitted.

(A) Where the total occupant load of all stories served by the stair is fewer than 50, the minimum width clear of all obstructions,
except projections not more than 114 mm at or below handrail height on each side, shall be 915 mm.

(B) Where stairs serve occupant loads exceeding that permitted by 7.2.2.2.1.2(A), the minimum width clear of all obstructions, except
projections not more than 114 mm at or below handrail height on each side, shall be 1120 mm when total cumulative occupant load
assigned to the stair is less than 2000 persons.

Maximum height of risers shall be 180 mm.

Minimum height of risers shall be 100 mm.

Minimum tread depth shall be 280 mm.

Minimum headroom shall be 2030 mm.

Maximum height between landings shall be 3660 mm.

Landing - see 5.2.1.3and 5.2.2.3.2.

Exception : Industrial equipment access stairs and landings that serve as a component of the means of egress from the
involved equipment and do not serve more than 20 people shall be permitted to have a clear width not less than 560
mm, a tread depth not less than 255 mm, a riser height not exceeding 230 mm, a headroom not less than 2030 mm,
and a height between landings not exceeding 3660 mm.

Curved stairs shall be permitted as a component in a means of egress where the minimum depth of tread is 280 mm
at a point 305 mm from the narrower end of the tread, and the smallest radius is at least twice the stair width.
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Spiral stairs shall be permitted, provided the following criteria are met:
(1) Riser heights shall not exceed 180 mm.

(2) The stairway shall have a tread depth of not less than 280 mm for a portion of the stairway width sufficient to
provide egress capacity for the occupant load served in accordance with 5.3.3.1.

(3) At the outer side of the stairway, an additional 265 mm of width shall be provided clear to the other handrail, and
this width shall not be included as part of the required egress capacity.

(4) Handrails complying with 5.2.2.4 shall be provided on both sides of the spiral stairway.

(5) The inner handrail shall be located within 610 mm, measured horizontally, of the point where a tread depth not less
than 280 mm is provided.
(6) The turn of the stairway shall be such that descending users have the outer handrail at their right side.

Where the occupant load served does not exceed three, spiral stairs shall be permitted, provided that the following
criteria are met:
(1) The clear width of the stairs shall be not less than 66 cm.

(2) The height of risers shall not exceed 240 mm.
©)
(4)
(5) All treads shall be identical.

(6) Handrails shall be provided on both sides of the stairway.

The headroom shall be not less than 1980 mm.
Treads shall have a depth not less than 190 mm at a point 305 mm from the narrower edge.

All stairs serving as required means of egress shall be of permanent, fixed construction.

Stairs shall have landings at door openings. Every landing shall have a dimension measured in the direction of travel that
is at least equal to the width of the stair. (See 5.2.1.3.) Stairs and intermediate landings shall continue with no decrease
in width along the direction of egress travel.

Exception : Landings shall be permitted to be not more than 1220 mm in the direction of travel, provided the stair has a
straight run.

Stair treads and landings shall be solid, without perforations, and free of projections or lips that could trip stair users. If
not vertical, risers shall be permitted to slope under the tread at an angle of not more than 30 degrees from vertical;
however, the permitted projection of the nosing shall not exceed 38 mm.

Exception : Grated stair treads and landing floors shall be permitted in industrial occupancies.

Tread slope shall not exceed a slope of 1 in 48.

Riser height shall be measured as the vertical distance between tread nosings. Tread depth shall be measured
horizontally between the vertical planes of the foremost projection of adjacent treads and at a right angle to the tread’s

leading edge, but tread depth shall not include beveled or rounded tread surfaces that slope more than 20 degrees (a
slope of 1 in 2.75). At tread nosings, such beveling or rounding shall not exceed 13 mm in horizontal dimension.

There shall be no variation exceeding 4.8 mm in the depth of adjacent treads or in the height of adjacent risers, and the
tolerance between the largest and smallest riser or between the largest and smallest tread shall not exceed 9.5 mm in
any flight.
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Exception : Where the bottom riser adjoins a sloping public way, walk, or driveway having an established grade and
serving as a landing, a variation in height of the bottom riser not exceeding 75 mm in every 915 mm of stairway width
shall be permitted.

Means of egress that are more than 760mm above the floor or grade below shall be provided with guards to prevent
falls over the open side. (See also 5.2.2.4.6.).

Stairs and ramps shall have handrails on both sides. In addition, handrails shall be provided within 760 mm of all
portions of the required egress width of stairs. The required egress width shall be along the natural path of travel. (See
also 5.2.2.4.5.) (See 7.2.10 for exemption to this requirement.)

Exception: If part of a curb separates a sidewalk from a vehicular way, a single step or a ramp shall not be required to
have a handrail.

Required guards and handrails shall continue for the full length of each flight of stairs. At turns of stairs, inside handrails
shall be continuous between flights at landings.

The design of guards and handrails and the hardware for attaching handrails to guards, balusters, or walls shall be such
that there are no projections that might engage loose clothing. Openings in guards shall be designed to prevent loose
clothing from becoming wedged in such openings.

Handrails on stairs or ramps shall have a consistent height of at least 865 mm and not more than 965 mm above the
surface of the stair tread or ramp walking surface, measured vertically to the top of the rail from the leading edge of the
tread or the ramp walking surface.

Exception 1 : The height of required handrails that form part of a guard shall be permitted to be not more than 1065
mm, measured vertically to the top of the rail from the leading edge of the tread.

Exception 2 : Additional handrails that are lower or higher than the main handrail shall be permitted.

Handrails shall provide a clearance of not less than 38 mm between the handrail and the wall to which it is fastened.
Handrails shall have a circular cross section with an outside diameter of not less than 32 mm and not more than 51 mm.

Exception: Any other shape with a perimeter dimension of not less than 100 mm, but not more than 160 mm, and with
the largest cross-sectional dimension not more than 57 mm shall be permitted, provided that edges are rounded so as
to provide a minimum radius of 3.2 mm.

Handrails shall be continuously graspable along the entire length.

Exception : Handrail brackets or balusters attached to the bottom surface of the handrail shall not be considered to be
obstructions to graspability, provided the following criteria are met:

(1) They do not project horizontally beyond the sides of the handrail within 38 mm of the bottom of the handrail and
provided that, for each 13 mm of additional handrail perimeter dimension above 100 mm (4 in.), the vertical clearance
dimension of 38 mm can be reduced by 3 mm.

(2) They have edges with a radius of not less than 0.25 mm.

(3) They obstruct not in excess of 20 percent of the handrail length if the graspable perimeter dimension is less than 140
mm.

Handrail ends shall be returned to the wall or floor or shall terminate at newel posts.
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Handrails that are not continuous between flights shall extend horizontally, at the required height, not less than 305
mm beyond the top riser and continue to slope for a depth of one tread beyond the bottom riser.

The height of guards required in 5.2.2.4.1 shall be measured vertically to the top of the guard from the surface adjacent
thereto.

Guards shall be not less than 1065 mm high.

Open guards shall have intermediate rails or an ornamental pattern such that a sphere 100 mm in diameter shall not
pass through any opening up to a height of 865 mm.

Exception : The triangular openings formed by the riser, tread, and bottom element of a guardrail at the open side of a
stair shall be of such size that a sphere 150 mm in diameter shall not pass through the triangular opening.

All inside stairs serving as an exit or exit component shall be enclosed in accordance with 5.1.1.2.

Where nonrated walls or unprotected openings enclose the exterior of a stairway and the walls or openings are
exposed by other parts of the building at an angle of not more than 180 degrees, the building enclosure walls within
3050 mm horizontally of the nonrated wall or unprotected opening shall be constructed as required for stairway
enclosures, including opening protectives. Construction shall extend vertically from the ground to a point 3050 mm
above the topmost landing of the stairs or to the roofline, whichever is lower.

Exception : The fire resistance rating of the separation extending 3050 mm from the stairs shall not be required to be
more than 1 hour with openings having a 3/4-hour fire resistance rating.

There shall be no enclosed, usable space within an exit enclosure, including under stairs, nor shall any open space
within the enclosure be used for any purpose that has the potential to interfere with egress.

Exception : Enclosed usable space shall be permitted under stairs if the space is separated from the stair enclosure by
the same fire resistance as the exit enclosure. Entrance to such enclosed usable space shall not be from within the stair
enclosure. (See als0 5.1.1.2.3.)

New enclosed stairs serving three or more stories shall comply with 7.2.2.5.4.1(A) through 7.2.2.5.4.1(0).

(A) The stairs shall be provided with special signage within the enclosure at each floor landing.

(B) The signage shall indicate the floor level.

(C) The signage shall indicate the terminus of the top and bottom of the stair enclosure.

(D) The signage shall indicate the identification of the stair enclosure.

(E) The signage shall indicate the floor level of, and the direction to, exit discharge.

(F) The signage shall be located inside the stair enclosure.

(G) The bottom of the signage shall be located a minimum of 1220 mm above the floor landing, and the top of the
signage shall be located a maximum of 84 in. (2135 mm) above the floor landing.

(H) The signage shall be in a position that is visible when the door is in the open or closed position.

(1) The signage shall comply with 7.10.8.1 (Code 101B 5.10.5) and 7.10.8.2 of this Code.

(9) The floor level designation shall also be tactile in accordance with ICC/ANSI A117.1, American National Standard for
Accessible and Usable Buildings and Facilities.
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(K) The signage shall be painted or stenciled on the wall or on a separate sign securely attached to the wall.

(L) The stairway identification shall be located at the top of the sign in minimum 25 mm high lettering and shall be in
accordance with 7.10.8.2.

(M) Signage that reads NO ROOF ACCESS shall designate stairways that do not provide roof access. Lettering shall be a
minimum of 1 in. (25 mm) high and shall be in accordance with 7.10.8.2.

(N) The floor level number shall be located below the stairway identifier in minimum 125 mm high numbers and shall be
in accordance with 7.10.8.2. Mezzanine levels shall have the letter “M” or other appropriate identification letter
preceding the floor number, while basement levels shall have the letter “B” or other appropriate identification letter
preceding the floor level number.

(O) Identification of the lower and upper terminus of the stairway shall be on the sign in minimum 25 mm high letters
or numbers and shall be in accordance with 7.10.8.2.

Where an enclosed stair requires travel in an upward direction to reach the level of exit discharge, signs with directional
indicators that indicate the direction to the level of exit discharge shall be provided at each floor level landing from
which upward direction of travel is required. Such signage shall be readily visible when the door is in the open or closed
position.

Exception 1: Where signs required by Code 101 7.2.2.5.4 are provided.

Exception 2 : Stairs that extend not more than one story below the level of exit discharge where the exit discharge is
clearly obvious.

Where new contrasting marking is applied to stair treads, such marking shall comply with all of the following:

(1) The marking shall include a continuous strip as a coating on, or as a material integral with, the full width of the
leading edge of each tread.

(2) The marking shall include a continuous strip as a coating on, or as a material integral with, the full width of the
leading edge of each landing nosing.

(3) The marking strip width, measured horizontally from the leading vertical edge of the nosing, shall be consistent at all
nosings.

(4) The marking strip width shall be 25 mm to 51 mm.

Where new contrast marking is provided for stairway handrails, it shall be applied to, or be part of, at least the upper
surface of the handrail; have a minimum width of 13 mm; and extend the full length of each handrail. After marking, the
handrail shall comply with Code 101B 5.2.2.4.5. Where handrails or handrail extensions bend or turn corners, the stripe
shall be permitted to have a gap of not more than 100 mm.

Outside stairs shall be arranged to avoid any impediments to the use of the stairs by persons having a fear of high
places. For stairs more than three stories in height, any arrangement intended to meet this requirement shall be no less
than 1220 mm in height.

Outside stairs shall be separated from the interior of the building by walls with the fire resistance rating required for
enclosed stairs with fixed or self-closing opening protectives. This construction shall extend vertically from the ground
to a point 3050 mm above the topmost landing of the stairs or to the roofline, whichever is lower, and no less than
3050 mm horizontally.
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Exception 1 : Outside stairs serving an exterior exit access balcony that has two remote outside stairways or ramps shall
be permitted to be unprotected.

Exception 2 : Outside stairs serving not more than two adjacent stories, including the story of exit discharge, shall be
permitted to be unprotected where there is a remotely located second exit.

Exception 3 : The fire resistance rating of the separation extending 3050 mmfrom the stairs shall not be required to be
more than 1 hour with openings having a 3/4-hour fire protection rating.

All openings below an outside stair shall be protected with an assembly having a 3/4-hour fire protection rating under
one of the following conditions:

(1) Where located in a court, the smallest dimension of which is not more than one-third its height.

(2) Where located in an alcove having a width not exceeding one-third its height and a depth exceeding one-fourth its
height.

Outside stairs and landings shall be designed to minimize water accumulation on their surfaces.

Outside stairs shall be at least 50 percent open on one side and shall be arranged to restrict the accumulation of smoke.

Smokeproof enclosures shall be permitted to be used in the means of egress. Where smokeproof enclosures are used in
the means of egress, they shall conform to the general requirements of Section 5.1, the special requirements of 5.2.3,
and the building code.

A smokeproof enclosure shall be enclosed from the highest point to the lowest point by barriers that have 2-hour fire
resistance ratings. Where a vestibule is used, it shall be within the 2-hour rated enclosure and shall be considered part
of the smokeproof enclosure.

Where a vestibule is provided, the doorway into the vestibule shall be protected with an approved fire door assembly
that has a 11/2-hour fire protection rating, and the fire door assembly from the vestibule to the smokeproof enclosure
shall have at least a 20-minute fire protection rating. Doors shall be designed to minimize air leakage and shall be self-
closing or shall be automatic-closing by actuation of a smoke detector within 3050 mm of the vestibule door.

Every smokeproof enclosure shall discharge into a public way, into a yard or court having direct access to a public way,
or into an exit passageway. Such exit passageways shall be without openings other than the entrance from the
smokeproof enclosure and the door to the outside yard, court, or public way. The exit passageway shall be separated
from the remainder of the building by a 2-hour fire resistance rating.

Smokeproof enclosures using natural ventilation shall comply with Code 101B 5.2.3.2 and all of the following:

(1) Where access to the enclosure is by means of an open exterior balcony, the door assembly to the enclosure shall
have a minimum 11/2-hour fire protection rating and shall be self-closing or shall be automatic-closing by actuation of a
smoke detector.

(2) Openings adjacent to the exterior balcony specified in 7.2.3.7(1) shall be protected in accordance with Code 101B
5.2.2.6.4.

(3) Every vestibule shall have a net area of not less than 1.5 m2 of opening in an exterior wall facing an exterior court,
yard, or public space not less than 6100 mm in width.
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(4) Every vestibule shall have a minimum dimension of not less than the required width of the corridor leading to it and
a dimension of not less than 1830 mm in the direction of travel.

Smokeproof enclosures using mechanical ventilation shall comply with 7.2.3.3 and the requirements of 7.2.3.8.1
through 7.2.3.8.4.

Vestibules shall have a dimension of not less than 1120 mm in width and not less than 1830 mm in the direction of
travel.

The vestibule shall be provided with not less than one air change per minute, and the exhaust shall be 150 percent of
the supply. Supply air shall enter and exhaust air shall discharge from the vestibule through separate tightly constructed
ducts used only for such purposes. Supply air shall enter the vestibule within 150 mm of the floor level. The top of the
exhaust register shall be located not more than 150 mm below the top of the trap and shall be entirely within the
smoke trap area. Door leaves, when in the open position, shall not obstruct duct openings. Controlling dampers shall be
permitted in duct openings if needed to meet the design requirements.

To serve as a smoke and heat trap and to provide an upward-moving air column, the vestibule ceiling shall be not less
than 510 mm higher than the door opening into the vestibule. The height shall be permitted to be decreased where
justified by engineering design and field testing.

The stair shall be provided with a dampered relief opening at the top and supplied mechanically with sufficient air to
discharge at least 70.8 m3/min through the relief opening while maintaining a positive pressure of not less than 25
N/mz2 in the stair, relative to the vestibule with all door leaves closed.

Smokeproof enclosures using pressurization shall use an approved engineered system with a design pressure difference
across the barrier of not less than 12.5 N/m2 in sprinklered buildings, or 25 N/m2 in nonsprinklered buildings, and shall
be capable of maintaining these pressure differences under likely conditions of stack effect or wind. The pressure
difference across door openings shall not exceed that which allows the door leaves to begin to be opened by a force of
133 N in accordance with Code 101B 5.2.1.4.7.

Equipment and ductwork for pressurization shall be located in accordance with one of the following specifications:

(1) Exterior to the building and directly connected to the enclosure by ductwork enclosed in noncombustible
construction

(2) Within the enclosure with intake and exhaust air vented directly to the outside or through ductwork enclosed by a 2-
hour fire-resistive rating

(3) Within the building under the following conditions:

(a) Where the equipment and ductwork are separated from the remainder of the building, including other mechanical
equipment, by a 2-hour fire-resistive rating

(b) Where the building, including the enclosure, is protected throughout by an approved, supervised automatic
sprinkler system, and the equipment and ductwork are separated from the remainder of the building, including other
mechanical equipment, by not less than a 1-hour fire-resistive rating

In all cases specified by 7.2.3.9.2(1) through (3), openings into the required fire resistance—rated construction shall be
limited to those needed for maintenance and operation and shall be protected by self-closing fire protection-rated
devices in accordance with 8.3.4.
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For both mechanical ventilation and pressurized enclosure systems, the activation of the systems shall be initiated by a
smoke detector installed in an approved location within 3050 mm of each entrance to the smokeproof enclosure.

The required mechanical system shall operate upon the activation of the smoke detectors specified in 7.2.3.10.1 and by
manual controls accessible to the fire department. The required system also shall be initiated by the following, if
provided:

(1) Waterflow signal from a complete automatic sprinkler system

(2) General evacuation alarm signal

The activation of an automaticclosing device on any door leaf in the smokeproof enclosure shall activate all other
automatic-closing devices on door leaves in the smokeproof enclosure.

Power shall be provided as follows:

(1) AType 60, Class 2, Level 2 EPSS for new mechanical ventilation equipment shall be provided in accordance with
NFPA 110, Standard for Emergency and Standby Power Systems.

(2) A previously approved existing standby power generator installation with a fuel supply adequate to operate the
equipment for 2 hours shall be permitted in lieu of 7.2.3.12(1).

(3) The generator shall be located in a room separated from the remainder of the building by fire barriers having a
minimum 1-hour fire resistance rating.

Before the mechanical equipment is accepted by the authority having jurisdiction, it shall be tested to confirm that it is
operating in compliance with the requirements of 7.2.3 (Code 101B Section 5.2.3). All operating parts of the system
shall be tested semiannually by approved personnel, and a log shall be kept of the results.

Ramps complying with any of the following shall be permitted:
(1) Ramps in accordance with 7.2.5 (Code 101B 5.2.5)
(2) Industrial equipment access in accordance with 40.2.5.2

Ramps shall be permitted to be used in the means of egress. Where ramps are used in the means of egress, they shall
conform to the general requirements of Section 5.1 and to the special requirements of 5.2.5.

Minimum width clear of all obstructions, except projections not more than 90 mm at or below handrail height on each
side shall be 1120 mm.

Maximum slope shall be 1 in 12.
Maximum cross slope shall be 1 in 48.
Maximum rise for a single ramp run shall be 760 mm.

Exception 1 : Where not part of an accessible means of egress, ramps shall be permitted to have a slope not steeper
than 1in 8.

Exception 2 : Industrial equipment access ramps and landings that serve as a component of the means of egress from
the involved equipment and do not serve more than 20 people shall be permitted to have a minimum clear width of
560 mm and a maximum height between landings of 3660 mm.
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Exception 3 : Ramps that provide access to vehicles, vessels, mobile structures, and aircraft shall not be required to
comply with the maximum slope or maximum rise for a single ramp run.

All ramps that serve as required means of egress shall be of permanent fixed construction.

Ramp floor and landings shall be solid and without perforations.

Ramps shall have landings at the top, at the bottom, and at doors opening onto the ramp. The slope of the landing shall
not be steeper than 1 in 48. Every landing shall have a width at least the width of the ramp. Every landing shall be not
less than 1525 mm long in the direction of travel.

Any changes in travel direction shall be made only at landings. Such landings shall have minimum dimensions of 1525
mm x 1525 mm.

Ramps and landings with drop-offs shall have curbs, walls, railings, or projecting surfaces that prevent people from
traveling off the edge of the ramp. Curbs or barriers shall be no less than 100 mm in height.

Guards that comply with 5.2.2.4 shall be provided for ramps. Handrails that comply with 5.2.2.4 shall be provided along
both sides of a ramp run with a rise greater than 150 mm. The height of handrails and guards shall be measured
vertically to the top of the guard or rail from the walking surface adjacent thereto.

Ramps in a required means of egress shall be enclosed or protected as a stair in accordance with 5.2.2.5 and 5.2.2.6.
The use of Exception 2 to 5.2.2.6.3 shall be prohibited.

Outside ramps shall be arranged to avoid any impediments to their use by persons having a fear of high places. For
ramps more than three stories in height, any arrangement intended to meet this requirement shall be no less than 1220
mm in height.

Outside ramps and landings shall be designed to minimize water accumulation on their surfaces.

Exit passageways shall be permitted to be used in the means of egress. Where exit passageways are used in the means
of egress, they shall conform to the general requirements of Section 5.1 and to the special requirements of 5.2.6.

An exit passageway shall be separated from other parts of the building as specified in 5.1.1.2.

Exception : Fire windows shall be permitted to be installed in such a separation in a building protected throughout by an
approved, supervised automatic sprinkler system.

An exit passageway that serves as a discharge from a stair enclosure shall have not less than the same fire resistance
rating and opening protective fire protection rating as those required for the stair enclosure.

The width of an exit passageway shall be adequate to accommodate the aggregate required capacity of all exits
discharging through it.

Exception : Where an exit passageway serves occupants of the level of exit discharge as well as other stories, capacity
shall not be required to be aggregated.

The floor shall be solid and without perforations.

Fire escape stairs shall not constitute any of the required means of egress.

Fire escape ladders shall be permitted in the means of egress to provide any of the following:
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(1) Access to unoccupied roof spaces.

(3) A means of egress from towers and elevated platforms around machinery or similar spaces subject to occupancy by
no more than three persons.

(4) A secondary means of egress from boiler rooms or similar spaces subject to occupancy by no more than three
persons.

Fixed industrial stairs in accordance with the minimum requirements for fixed stairs and stair railing systems in
ANSI/ASSE A1264.1, Safety Requirements for Workplace Walking/Working Surfaces and Their Access; Workplace Floor,
Wall and Roof Openings; Stairs and Guardrails Systems, shall be permitted where fire escape ladders are permitted in
accordance with 7.2.9.1 (Code 101B 5.2.9.1).

Fire escape ladders shall comply with ANSI A14.3, Safety Requirements for Fixed Ladders.

Exception : In industrial occupancies, industrial stairs that comply with the minimum requirements for fixed stairs of
ANSI A1264.1, Safety Requirements for Workplace Floor and Wall Openings, Stairs and Railing Systems, shall be
permitted where fire escape ladders are permitted.

Ladders shall be installed with a pitch of not less than 75 degrees.

The lowest rung of any ladder shall not be more than 305 mm above the level of the surface beneath it.

Capacity of means of egress shall comply with either 40.2.3.1 or 40.2.3.2.

The capacity of means of egress shall be in accordance with Section 7.3 (Code 101B Section 5.3).

In industrial occupancies, means of egress shall be sized to accommodate the occupant load as determined in
accordance with 40.1.7; spaces not subject to human occupancy because of the presence of machinery or equipment
shall not be included in the computation.

The occupant load, in number of persons for whom means of egress and other provisions are required, shall be
determined on the basis of the occupant load factors of Code 101 7.3.1.2 (Code 101B 5.3.1.2) that are characteristic of
the use of the space, or shall be determined as the maximum probable population of the space under consideration,

whichever is greater.
The total capacity of the means of egress for any story, balcony, tier, or other occupied space shall be sufficient for the

occupant load thereof.

The occupant load in any building or portion thereof shall be at least the number determined by dividing the floor area
assigned to that use by the occupant load factor for that use as specified:

General and high hazard industrial: 9.3 m2 per person.

Special purpose industrial: the occupant load shall be the maximum number of persons to occupy the area under any
probable conditions.

If both gross and net area figures are given for the same occupancy, the following calculations shall be made:

(1) Applying the gross area figure to the gross area of the portion of the building devoted to the use for which the gross
area figure is specified
(2) Applying the net area figure to the net area of the specific use for which the net area figure is specified

N NN P
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Exception : In a special-purpose industrial occupancy, the occupant load shall be the maximum number of persons to
occupy the area under any probable conditions.

The occupant load permitted in any building or portion thereof shall be permitted to be increased from that number
established for the given use in accordance with 5.3.1.2, where all other requirements of this Code are also met, based
on such increased number.

The authority having jurisdiction shall be permitted to require an approved aisle, seating, or fixed equipment diagram to
substantiate any increase in occupant load and shall be permitted to require that such diagram be posted in an
approved location.

Where exits serve more than one story, the occupant load of each story considered individually shall be permitted to be
used in computing the capacity of the exits at that story, provided that the required egress capacity of the exit is not
decreased in the direction of egress travel.

Where means of egress from stories above and below converge at an intermediate story, the capacity of the means of
egress from the point of convergence shall be not less than the sum of the two.

Where any required egress capacity from a balcony or mezzanine passes through the room below, that required
capacity shall be added to the required egress capacity of the room in which it is located.

Width of means of egress shall be measured in the clear at the narrowest point of the exit component under
consideration within not more than 2030 mm above the floor.

Exception : For egress components, projections not exceeding 90 mm on each side shall be permitted at and below a
height of 965 mm.

Egress capacity for approved components of means of egress shall be based on the capacity factors:

High-hazard contents: stairways 18 mm per person; level components and ramps 10 mm per person

Other (industrial): stariways 7.6 mm per person; level components and ramps 5 mm per person

For stairways wider than 1120 mm and subject to the 7.6 mm width per person capacity factor, the capacity shall be
permitted to be increased using the following equation:

C=146.7+ [—H'” = ]

0.218

Where:
C = capacity, in persons, rounded to nearest intergrer

Wn = nominal width of the stairs as permitted by 7.3.2.2 (0.3 in.)

The required capacity of a corridor shall be the occupant load utilizing the corridor for exit access divided by the
required number of exits to which the corridor connects, but the required capacity shall be at least that of the exit to
which the corridor leads.

The minimum width of any means of egress shall be that required by this chapter for a given egress component and
shall be not less than 915 mm.

N N NN

NN NN

17



Number of means of egress 101
101B

- Spaces about electrical 101

equipment

Arrangement of means of 101B

egress

40.24.1
40.2.4.11

40.24.1.2

40.2.4.3

541

54.1.1

5.4.1.6

544

54.7

5438

7421

7.4.2.2

55.11

LIITE 1b. NFPA Code 101 and 101B Means of egress related standards

Exception 1: The minimum width of an exit access formed by furniture and movable partitions, serving not more than
six people, and not more than 15 m in length, shall be at least 455 mm at and below a height of 965 mm or 710 mm
above a height of 965 mm if the minimum 915 mm width can be provided without moving permanent walls.

Exception 2: Doors as specified for in 5.2.1.2 shall not be required to meet the minimum width requirement.

Exception 3: Industrial equipment access walkways, platforms, ramps, and stairs that serve as a component of the
means of egress from the involved equipment and do not serve more than 20 people shall be permitted to have a
minimum 560 mm clear width.

The number of means of egress shall comply with either 40.2.4.1.1 or 40.2.4.1.2.

Not less than two means of egress shall be provided from every story or section, and not less than one exit shall be
reached without traversing another story.

A single means of egress shall be permitted from any story or section in low and ordinary hazard industrial occupancies,
provided that the exit can be reached within the distance permitted as a common path of travel.

Areas with high hazard contents shall comply with

Section 7.11 (Code 101B Section 5.11).

The minimum number of means of egress from any balcony, mezzanine, story, or portion thereof shall be two unless
otherwise specified by this section.

A mezzanine or balcony shall be permitted to have a single means of egress where the common path of travel
limitations of 5.5.1.8 are met.

In low- and ordinary-hazard industrial occupancies, a single means of egress shall be permitted from any story or
section if the exit can be reached within 15 m or 30 m in buildings protected throughout by an approved, supervised
automatic sprinkler system.

In industrial occupancies, where a minimum of two means of egress are required, a minimum of one exit shall be
reached without traversing another story.

Accessible means of egress, in accordance with 5.5.4, not utilizing elevators shall be permitted to serve as any or all of
the required minimum number of means of egress.

Only the occupant load of each story considered individually shall be required to be used in computing the number of
means of egress at that story, provided that the required number of means of egress is not decreased in the direction of
egress travel.

600 Volts, Nominal, or less. The minimum number of means of egress for working space about electrical equipment,
shall be in accordance with NFPA70, National Electrical Code, Section 110.26(C).

Over 600 Volts, Nominal. The minimum number of means of egress for working space about electrical equipment shall
be in accordance with NFPA70, National Electrical Code, Section 110.33(A).

Exits shall be located and exit access shall be arranged such that exits are readily accessible at all times.
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Where exits are not immediately accessible from an open floor area, continuous passageways, aisles, or corridors
leading directly to every exit shall be provided and shall be arranged to provide access for each occupant to at least
two exits by separate paths of travel. Exit access corridors shall provide access to at least two approved exits without
passing through any intervening rooms other than corridors, lobbies, and other spaces permitted to be open to the
corridor.

Exception 1 : Where a single exit is permitted by Section 5.4.

Exception 2 : Common paths of travel as permitted by 5.5.1.8.

Exception 3 : Corridors that are not required to be fire resistance rated shall be permitted to discharge into open floor
plan areas.

Where more than one exit is required from a building or portion thereof, such exits shall be remotely located from each
other and shall be arranged and constructed to minimize the possibility that more than one has the potential to be
blocked by any one fire or other emergency condition.

Where two exits or exit access doors are required, they shall be placed at a distance from each other that is equal to
and not less than one-half the length of the maximum overall diagonal dimension of the building or area to be served,
measured in a straight line between the nearest edge of the exit doors or exit access doors. Where exit enclosures are
provided as the required exits and are interconnected by a minimum 1-hour fire resistance-rated corridor, exit
separation shall be permitted to be measured along the line of travel within the corridor. (See 7.2.29 for exemption to
these requirements.) Where more than two exits or exit access doors are required, at least two of the required exits or
exit access doors shall be arranged to comply with this section. The other exits or exit access doors shall be located so
that, if one becomes blocked, the others are available.

Exception : In buildings protected throughout by an approved, supervised automatic sprinkler system, the minimum
separation distance between two exits or exit access doors, measured in accordance with 5.5.1.4, shall be at least one-
third the length of the maximum overall diagonal dimension of the building or area to be served.

Exit access shall be arranged so that there are no dead ends in corridors.
Exception : Dead ends as permitted by 5.5.1.8.

Exit access from rooms or spaces shall be permitted to be through adjoining or intervening rooms or areas, provided
such adjoining rooms are accessory to the area served and are not hazardous areas. Foyers, lobbies, and reception
rooms constructed as required for corridors shall not be construed as intervening rooms. (See also 5.5.2.)

Common paths of travel shall be limited to:

Industrial - general and specail puprose: unsprinkled 15 m; sprinkled 30 m
Industrial - high hazard: not allowed

Dead-end corridors shall be limited to:
Industrial - general and special purpose: unsprikled and sprinkled 15 m
Industrial - high hazard: not allowed

e
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Industrial occupancy ancillary facilities shall be arranged to allow travel in independent directions after leaving the
ancillary facility so that both means of egress paths do not become compromised by the same fire or similar
emergency.

Ancillary facilities in special-purpose industrial occupancies where delayed evacuation is anticipated shall have no less
than a 2-hour fire resistance—rated separation from the predominant industrial occupancy and shall have one means of
egress that is separated from the predominant industrial occupancy by 2-hour fire resistance-rated construction.

In no case shall access to an exit be through kitchens, storerooms, restrooms, workrooms, closets, bedrooms or similar
spaces, or other rooms subject to locking.

Exit access and exit doors shall be designed and arranged to be clearly recognizable. Mirrors shall not be placed on exit
doors. Mirrors shall not be placed in or adjacent to any exit in such a manner as to confuse the direction of exit.

Exit access shall be permitted to be by means of any exterior balcony, porch, gallery, or roof that conforms to the
requirements of this chapter.

The long side of the balcony, porch, gallery, or similar space shall be at least 50 percent open and shall be arranged to
restrict the accumulation of smoke.

Exterior exit access balconies shall be separated from the interior of the building by walls and opening protectives as
required for corridors.

Exception 1 : Where the exterior exit access balcony is served by at least two remote stairs that are accessed without
any occupant needing to travel past an unprotected opening to reach one of the stairs.

Exception 2 : Where dead ends on the exterior exit access do not exceed 6100 mm.

Exterior exit access shall be arranged such that there are no dead ends in excess of those permitted for dead-end
corridors by 5.5.1.8.

Areas accessible to people with severe mobility impairment shall have at least two accessible means of egress. (See
3.3.69.1, Accessible Means of Egress.) Access shall be provided to no less than one area of refuge or to one accessible
exit that provides an accessible route to an exit discharge, within the allowable travel distance.

Exception : Exit access travel along the accessible means of egress shall be permitted to be common for the distances
permitted as common paths of travel.

If two accessible means of egress are required, the exits serving these paths shall be placed at a distance from each
other of not less than one-half the length of the maximum overall diagonal dimension of the building or area to be
served, measured in a straight line between the nearest edge of the exit doors or exit access doors. If exit enclosures
are provided as the required exits and are interconnected by a minimum 1-hour fire resistance-rated corridor
conforming to the requirements of 5.1.1.1, exit separation shall be permitted to be measured along the line of travel
within the corridor.

Exception 1 : Buildings protected throughout by an approved, supervised automatic sprinkler system.

Exception 2 : Where the physical arrangement of means of egress prevents the possibility that access to both accessible
means of egress will be blocked by any one fire or other emergency condition as approved by the authority having
jurisdiction.
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Each required accessible means of egress shall be continuous from each accessible occupied area to a public way or
area of refuge in accordance with 5.2.12.2.2.

Where an exit stair is used in an accessible means of egress, it shall comply with 5.2.12.2.3 and either shall incorporate
an area of refuge within an enlarged story-level landing or shall be accessed from an area of refuge.

A smoke barrier that additionally has a minimum 1-hour fire resistance rating, and a horizontal exit in accordance with
5.2.4, to be considered part of an accessible means of egress, shall discharge to an area of refuge in accordance with
5.2.12.

Industrial equipment access doors, walkways, platforms, ramps, and stairs that serve as a component of the means of
egress from the involved equipment shall be permitted in accordance with the applicable provisions of Chapter 7 (Code
101B Chapter 5), as modified:

Minimum horizontal dimension of any walkway, landing, or platform 560 mm clear

Minimum stair or ramp width 560 mm clear between rails

Minimum tread width 560 mm clear

Minimum tread depth 255 mm

Maximum riser height 230 mm

Handrails are permitted to terminate, at the required height, at a point directly above the top and bottom risers.

Maximum height between landings 3660 mm

Minimum headroom 2030 mm

Minimum width of door openings 560 mm clear

Any means of egress component permitted by 40.2.5.3.1 shall serve not more than 20 people.

Travel distance, measured in accordance with Section 7.6 (Code 101B section 5.6), shall not exceed:

Industrial - general: unsprinkled 61 m; sprinkled 76 m (in one story buildings, a travel distance of 122 m is permitted,

provided that a performance-based analysis demonstrates that safe egress can be accomplished.)
Industrial - special purpose: unsprinkled 91 m; sprinkled 122 m

Industrial - high hazard: unsprinkled not allowed; sprinkled 23 m.
Exception : When permitted by 40.2.6.2.

The travel distance to an exit shall be measured on the floor or other walking surface along the centerline of the natural
path of travel, starting from the most remote point subject to occupancy, curving around any corners or obstructions
with a 305-mm (12-in.) clearance therefrom, and ending at the center of the doorway or other point at which the exit
begins. If measurement includes stairs, the measurement shall be taken in the plane of the tread nosing.

If open stairways or ramps are permitted as a path of travel to required exits, the distance shall include the travel on
the stairway or ramp and the travel from the end of the stairway or ramp to an outside door or other exit in addition to
the distance traveled to reach the stairway or ramp.

Travel distance limitations shall be as specified in Code 101 40.2.6.1 and for high-hazard areas in accordance with Code
101B Section 5.11.
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If any part of an exterior exit is within 3050 mm horizontal distance of any unprotected building opening, as permitted
in the Exceptions to 5.2.2.6.3 for outside stairs, the travel distance to the exit shall include the length of travel to ground
level.

Buildings of noncombustible construction used exclusively for the enclosure of steam generators, steam turbines, gas
turbines, heat recovery generators, and flue gas treatment equipment shall be permitted to have a maximum travel
distance of 122 m, where all special hazards are protected by approved automatic suppression systems in accordance
with one or more of the following standards, as applicable:

(1) NFPA 11, Standard for Low-, Medium-, and High-Expansion Foam

(2) NFPA 12, Standard on Carbon Dioxide Extinguishing Systems

(3) NFPA 13, Standard for the Installation of Sprinkler Systems

(4) NFPA 15, Standard for Water Spray Fixed Systems for Fire Protection

(5) NFPA 16, Standard for the Installation of Foam-Water Sprinkler and Foam-Water Spray Systems

(6) NFPA 17, Standard for Dry Chemical Extinguishing Systems
(7) NFPA 750, Standard on Water Mist Fire Protection Systems
(8) NFPA 2001, Standard on Clean Agent Fire Extinguishing Systems

All exits shall terminate at a public way or at an exterior exit discharge. Yards, courts, open spaces, or other portions of
the exit discharge shall be of required width and size to provide all occupants with access to a public way.

Not more than 50 percent of the required number of exits, and not more than 50 percent of the required egress
capacity, shall be permitted to discharge through areas on the level of exit discharge, provided that the requirements of
(A), (B), and (C) are met.

(A) Such discharge shall lead to a free and unobstructed path to the exterior of the building, and such path shall be
readily visible and identifiable from the point of discharge from the exit.

(B) The level of discharge shall be protected throughout by an approved, automatic sprinkler system, or the portion of
the level of discharge used for this purpose shall be protected by an approved, automatic sprinkler system and
separated from the nonsprinklered portion of the floor by a fire resistance rating that meets the requirements for the
enclosure of exits (see 5.1.1.2.1).

(C) The entire area on the level of discharge shall be separated from areas below by construction that has a fire
resistance rating no less than that required for the exit enclosure.

The exit discharge shall be arranged and marked to make clear the direction of egress to a public way. Stairs shall be
arranged so as to make clear the direction of egress to a public way. Stairs that continue more than one-half story
beyond the level of exit discharge shall be interrupted at the level of exit discharge by partitions, doors, or other

effective means.
Doors, stairs, ramps, corridors, exit passageways, bridges, balconies, escalators, moving walks, and other components

of an exit discharge shall comply with the detailed requirements of this chapter for such components.
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lllumination of means of egress shall be provided in accordance with this section for every building and structure. For
the purposes of this requirement, exit access shall include only designated stairs, aisles, corridors, ramps, escalators,
and passageways leading to an exit. For the purposes of this requirement, exit discharge shall include only designated
stairs, aisles, corridors, ramps, escalators, walkways, and exit passageways leading to a public way.

lllumination of means of egress shall be continuous during the time that the conditions of occupancy require that the
means of egress be available for use. Artificial lighting shall be employed at such places and for such periods of time
asrequired to maintain the illumination to the minimum criteriavalues herein specified.

Exception : Automatic, motion sensor-type lighting switches shall be permitted within the means of egress, provided
that switch controllers are equipped for fail-safe operation, illumination timers are set for no less than a 15-minute
duration, and the motion sensor is activated by any occupant movement in the area served by the lighting units.

The floors and other walking surfaces within an exit and within the portions of the exit access and exit discharge
designated in 5.8.1.1 shall be illuminated to values of not less than 10.8 lux measured at the floor.

(1) During conditions of stair use, the minimum illumination of new stairs shall be at least 108 lux, measured at the
walking surfaces.

Required illumination shall be arranged so that the failure of any single lighting unit will not result in an illumination
level in any designated area of less than 2.2 lux.

The equipment or units installed to meet the requirements of Section 5.10 shall be permitted also to serve the function
of illumination of means of egress, provided that all requirements of Section 5.8 for such illumination are met.

lllumination of means of egress shall be from a source considered reliable by the authority having jurisdiction.

Battery-operated electric lights and other types of portable lamps or lanterns shall not be used for primary illumination
of means of egress. Battery-operated electric lights shall be permitted to be used as an emergency source to the extent
permitted by Section 5.9.

Emergency lighting facilities for means of egress shall be provided in accordance with this section for the following:

(1) Industrial occupancies exept special purpose without routine occupancy, or daylight operations with windows.

(3) High-rise buildings.
(4) At doors equipped with delayed egress locks.

For the purposes of this requirement, exit access shall include only designated stairs, aisles, corridors, ramps, escalators,
and passageways that lead to an exit. For the purposes of this requirement, exit discharge shall include only designated
stairs, ramps, aisles, walkways, and escalators that lead to a public way.

Where maintenance of illumination depends on changing from one energy source to another, a delay of not more than
10 seconds shall be permitted.
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Emergency illumination shall be provided for a period of 11/2 hours in the event of failure of normal lighting. Emergency
lighting facilities shall be arranged to provide initial illumination that is not less than an average of 10.8 lux and a
minimum at any point of 1.1 lux, measured along the path of egress at floor level. lllumination levels shall be permitted
to decline to an average of 6.5 lux and a minimum at any point of 0.65 lux at the end of the emergency lighting time
duration. A maximum-to-minimum illumination uniformity ratio of 40 to 1 shall not be exceeded.

The emergency lighting system shall be arranged to provide the required illumination automatically in the event of any
interruption of normal lighting, such as any failure of a public utility or other outside electrical power supply; the
opening of a circuit breaker or fuse; or any manual act(s), including accidental opening of a switch controlling normal
lighting facilities.

Emergency generators that provide power to emergency lighting systems shall be installed in accordance with NFPA
110, Standard for Emergency and Standby Power Systems. Stored electrical energy systems, where required in this
Code, shall be installed in accordance with NFPA 111, Standard on Stored Electrical Energy Emergency and Standby
Power Systems.

Battery-operated emergency lights shall use only reliable types of rechargeable batteries provided with suitable
facilities for maintaining them in properly charged condition. Batteries used in such lights or units shall be approved for
their intended use and shall comply with NFPA 70, National Electrical Code.

The emergency lighting system either shall be continuously in operation or shall be capable of repeated automatic
operation without manual intervention.

High-rise buildings shall be provided with Class 1, Type 60 standby power in accordance with NFPA 70, National
Electrical Code, and NFPA 110, Standard for Emergency and Standby Power Systems. The standby power system shall
have a capacity and rating sufficient to supply all required equipment. Selective load pickup and load shedding shall be
permitted in accordance with NFPA 70. The standby power system shall be connected to the following:

(1) Emergency lighting system.
(2) At least one elevator serving all floors and transferable to any elevator. (Note! Elevators excluded from this

comparison.)
(3) Mechanical equipment for smokeproof enclosures.

Means of egress shall be marked in accordance with this section for every building and structure except Special purpose
industrial occupancies without routine occupancy, or daylight operations with windows.

Exits, other than main exterior exit doors that obviously and clearly are identifiable as exits, shall be marked by an
approved sign readily visible from any direction of exit access.

Tactile signage shall be located at each door into an exit stair enclosure, and such signage shall read as follows: EXIT.
Signage shall comply with ICC/ANSI A117.1, American National Standard for Accessible and Usable Buildings and
Facilities, and shall be installed adjacent to the latch side of the door 152 cm above the finished floor to the centerline
of the sign.
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Access to exits shall be marked by approved, readily visible signs in all cases where the exit or way to reach the exit is
not readily apparent to the occupants. Sign placement shall be such that no point in an exit access corridor exceeds the
rated viewing distance or 30 m, whichever is less, from the nearest sign.

Every sign required in Section 5.10 shall be located and of such size, distinctive color, and design that it is readily visible
and shall provide contrast with decorations, interior finish, or other signs. No decorations, furnishings, or equipment
that impairs visibility of a sign shall be permitted. No brightly illuminated sign (for other than exit purposes), display, or
object in or near the line of vision of the required exit sign that could detract attention from the exit sign shall be
permitted.

A sign complying with 5.10.3 with a directional indicator showing the direction of travel shall be placed in every location
where the direction of travel to reach the nearest exit is not apparent.

Signs required by 5.10.1 and 5.10.2 shall have the word EXIT or other appropriate wording in plainly legible letters.

Exception : Where approved by the authority having jurisdiction, pictograms shall be permitted.

Where emergency lighting facilities are required by 5.9.1.1, the signs, other than approved selfluminous signs and listed
photoluminescent signs in accordance with 5.10.7.2, shall be illuminated by the emergency lighting facilities. The level
of illumination of the signs shall be in accordance with 5.10.6.3 or 5.10.7 for the required emergency lighting duration
as specified in 5.9.2.1. However, the level of illumination shall be permitted to decline to 60 percent at the end of the
emergency lighting duration.

Every sign required by 5.10.1.2 or 5.10.1.4, other than where operations or processes require low lighting levels, shall
be suitably illuminated by a reliable light source. Externally and internally illuminated signs shall be legible in both the

normal and emergency lighting mode.
Every sign required to be illuminated by 5.10.6.3 and 5.10.7 shall be continuously illuminated as required under the

provisions of Section 5.8.
Exception : lllumination for signs shall be permitted to flash on and off upon activation of the fire alarm system.

Externally illuminated signs required by 5.10.1 and 5.10.2 shall have the word EXIT or other appropriate wording in
plainly legible letters not less than 150 mm high, with the principal strokes of letters not less than 19 mm wide. The
word EXIT shall have letters of a width not less than 5 cm, except the letter |, and the minimum spacing between letters
shall be not less than 9.5 mm. Signs larger than the minimum established in this paragraph shall have letter widths,
strokes, and spacing in proportion to their height.

Exception 1 : This requirement shall not apply to marking required by 5.10.1.3 and 5.10.1.5.
Exception 2 : Where approved by the authority having jurisdiction, pictograms shall be permitted.

The directional indicator shall be located outside of the EXIT legend, not less than 9.5 mm from any letter. The
directional indicator shall be of a chevron type, as shown in Figure 5.10.6.2. The directional indicator shall be
identifiable as a directional indicator at a distance of 12m. A directional indicator larger than the minimum established
in this paragraph shall be proportionately increased in height, width, and stroke. The directional indicator shall be
located at the end of the sign for the direction indicated.
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FIGURE 5.10.6.2 Chevron-Tyvpe Indicator.
Externally illuminated signs shall be illuminated by not less than 54 lux at the illuminated surface and shall have a
contrast ratio of not less than 0.5.
Internally illuminated signs shall be listed in accordance with UL 924, Standard for Safety Emergency Lighting and Power
Equipment.
Exception : This requirement shall not apply to signs that are in accordance with 5.10.1.3 and 5.10.1.6.
The face of a photoluminescent sign shall be continually illuminated while the building is occupied. The illumination
levels on the face of the photoluminescent sign shall be in accordance with its listing. The charging illumination shall be
areliable light source as determined by the authority having jurisdiction. The charging light source shall be of a type
specified in the product markings.
Special signs, where required by other provisions of this Code, shall comply with the visual character requirements of
ICC/ANSI A117.1, American National Standard for Accessible and Usable Buildings and Facilities.

Any door, passage, or stairway that is neither an exit nor a way of exit access and that is located or arranged so that it is
likely to be mistaken for an exit shall be identified by a sign that reads as follows: NO EXIT. Such sign shall have the word
NO in letters 5 cm high with a stroke width of 9.5 mm and the word EXIT in letters 2.5 cm high, with the word EXIT
below the word NO.

Where the contents are classified as high hazard, exits of such types and numbers shall be provided and arranged to
permit all occupants to escape from the building or structure or from the hazardous area thereof to the outside or to a
place of safety with a travel distance of not more than 23 m, measured as required in 5.6.2.

Exception : A travel distance of not more than 45 m shall be permitted where flammable and combustible products are
stored and protected in accordance with NFPA 30, Flammable and Combustible Liquids Code.

Egress capacity for high-hazard contents areas shall be based on 18 mm per person for stairs or 10 mm per person for
level components and ramps in accordance with 5.3.3.1.

At least two means of egress shall be provided from each building or hazardous area thereof.

Exception : Rooms or spaces not more than 18.6 m2 and having an occupant load of not more than three persons and a
travel distance to the room door of not more than 7620 mm.

26



Mechanical equipment
rooms, boiler rooms and
furnace rooms

101B

5114

5.115

5.121

5.12.2

LIITE 1b. NFPA Code 101 and 101B Means of egress related standards

Means of egress shall be arranged so that there are no dead ends in corridors.

Exception : Spaces meeting the requirements of the Exception to 5.11.3.

Doors that serve high-hazard contents areas with occupant loads of more than five shall be permitted to be provided
with a latch or lock only if it is panic hardware or fire exit hardware that complies with 5.2.1.7.

Mechanical equipment rooms, boiler rooms, furnace rooms, and similar spaces shall be arranged to limit common path
of travel to not more than 15 m.

Exception : A common path of travel not more than 30 m shall be permitted in either of the following:

(1) In buildings protected throughout by an approved, supervised automatic sprinkler system.

(2) In mechanical equipment rooms with no fuel-fired equipment.

Stories used exclusively for mechanical equipment, furnaces, or boilers shall be permitted to have a single means of
egress where the travel distance to an exit on that story is not more than the common path of travel limitations of
5.12.1.

P w w w
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LITE 1c. Restrictions to NFPA and RakMK rules and regulations

Restrictions NFPA

* Buildings 1-3 stories.

* No discharge to roofs.

* No horizontal exits.

* No area of refugee (in side)

* No escalators or elevators (as means of egress).
* No slide escapes.

* No alternating tread devices.

* No interlocking or scissor stairs.
* No underground structures.

* No towers.

* No subdivision of building space via smoke partitions.

* Occupant load less than 500.

Restrictions RakMK
* P1 tai P2 (korkeintaan yksi kerros) luokan rakennus.
* Korkeintaan 3 kerrosta.



Area of refuge:

Authority having jurisdition:
Externally illuminated:
General industrial occupancy:

Hazardous area:

High hazard industrial occupancy:

High rise building:

Industrial occupancy:

Internally illuminated:

Public way:

Special purpose industrial occupancy:

LIITE 1d. Definitions to NFPA and RakMK

An area that is either (1) a story in a building where the building is
protected throughout by an approved, supervised automatic sprinkler
system and has not less than two accessible rooms or spaces separated
from each other by smoke-resisting partitions; or (2) a space located in a
path of travel leading to a public way that is protected from the effects of
fire, either by means of separation from other spaces in the same building
or by virtue of location, hereby permitting a delay in egress travel from
any level.

The organization, office, or individual responsible for approving
equipment, materials, an installation, or a procedure.

Having the property of emanating from a source that is contained outside
of the device or sign legend area that is to be illuminated.

An industrial occupancy in which ordinary and low hazard industrial

operations are conducted in buildings of conventional design suitable for
An area of a structure or bullding that poses a degree OT hazarad greater

than that normal to the general occupancy of the building or structure,
such as those areas used for the storage or use of combustibles or
flammables; toxic, noxious, or corrosive materials; or heatproducing
appliances.

An industrial occupancy in which industrial operations that include high

hazard materials, processes, or contents are conducted.
A building greater than 23 m in height where the building height is

measured from the lowest level of fire department vehicle access to the

floor of the highest occupiable story.
An occupancy in which products are manufactured or in which processing,
assembling, mixing, packaging, finishing, decorating, or repair operations
are conducted.

Having the property of emanating from a source that is contained inside

the device or legend that is illuminated.
A street, alley, or other similar parcel of land essentially open to the

outside air deeded, dedicated, or otherwise permanently appropriated to
the public for public use and having a clear width and height of not less

than 3 m.
An Industrial occupancy In which ordinary and low hazard inaustrial

operations are conducted in buildings designed for and suitable only for
particular types of operations, characterized by a relatively low density of
employee population, with much of the area occupied by machinery or
equipment.
Al Tarvikkeet, jotka eivat osallistu lainkaan paloon.
A2 Tarvikkeet, joiden osallistuminen paloon on erittain rajoitettu.
B Tarvikkeet, joiden osallistuminen paloon on hyvin rajoitettu.
C Tarvikkeet, jotka osallistuvat paloon rajoitetusti.
D Tarvikkeet, joiden osallistuminen paloon on hyvaksyttavissa.
E Tarvikkeet, joiden kayttaytyminen palossa on hyvaksyttavissa.
F Tarvikkeet, joiden kayttaytymista ei ole maaritetty.
sl Savuntuotto on erittéin vahaista.
$2 Savuntuotto on vahaista.
s3 Savuntuotto ei tayta sl eika s2 vaatimuksia.
d0 Palavia pisaroita tai osia ei esiinny.
d1 Palavat pisarat tai osat sammuvat nopeasti.
d2 Palavien pisaroiden tai osien tuotto ei tayta d0 eikd d1 vaatimuksia.

P1, P2, P3 Paloluokka
R30, R60 Kantavuus minuuteissa

ElI 60 Tiiviys ja eristavyys minuuteissa



LITE 1le. Comparison of NFPA and RakMK

Area

RakMK  RakMK RakMK rule NFPA
section paragraph code

NFPA
paragraph

NFPA rule

0. General

E1l 10.1.2 Exits shall lead outside to the ground level or to some other 101B
safe place in case of fire.

101B

101B

101B

571

572

5.7.3

5.7.4

All exits shall terminate at a public way or at an exterior exit
discharge. Yards, courts, open spaces, or other portions of the
exit discharge shall be of required width and size to provide all
occupants with access to a public way.

Not more than 50 percent of the required number of exits,
and not more than 50 percent of the required egress capacity,
shall be permitted to discharge through areas on the level of
exit discharge, provided that the requirements of (A), (B), and
(C) are met.

(A) Such discharge shall lead to a free and unobstructed path
to the exterior of the building, and such path shall be readily
visible and identifiable from the point of discharge from the
exit.

(B) The level of discharge shall be protected throughout by an
approved, automatic sprinkler system, or the portion of the
level of discharge used for this purpose shall be protected by
an approved, automatic sprinkler system and separated from
the nonsprinklered portion of the floor by a fire resistance
rating that meets the requirements for the enclosure of exits
(see 5.1.1.2.1).

(C) The entire area on the level of discharge shall be separated
from areas below by construction that has a fire resistance
rating no less than that required for the exit enclosure.

The exit discharge shall be arranged and marked to make
clear the direction of egress to a public way. Stairs shall be
arranged so as to make clear the direction of egress to a
public way. Stairs that continue more than one-half story
beyond the level of exit discharge shall be interrupted at the
level of exit discharge by partitions, doors, or other effective
means.

Doors, stairs, ramps, corridors, exit passageways, bridges,
balconies, escalators, moving walks, and other components of
an exit discharge shall comply with the detailed requirements
of this chapter for such components.




LITE 1le. Comparison of NFPA and RakMK

Area RakMK RakMK RakMK rule NFPA NFPA NFPA rule
section paragraph code  paragraph
El 10.3.1 When an exit is intended to be used only in case of fire or 101 40.2.1.2 Normally unoccupied utility chases that are secured from
other emergencies and when the number of evacuees is unauthorized access and are used exclusively for routing of
small, the exit does not need to meet all prescribed electrical, mechanical, or plumbing equipment shall not be
requirements. required to comply with the provisions of chapter 7 (Code
101B chapter 5).
101B 5.2.1.1.3 For the purposes of Section 5.2, a building shall be considered
to be occupied at any time it is occupied by more than 10
persons.
E1l 10.7.1 For building works which are demanding from the point of life
safety and in which the risks for evacuation safety depend on
the use of the premises and the restricted or reduced
capabilities of the occupants, a calculation of the evacuation
time for the specific building work may be necessitated.
E1l 10.7.1 The calculation of the evacuation time is used as a basis for
working out the safety assessment set out in clause 11.7.
E1l 10.7.2 A calculation of the evacuation time may also be necessitated
for other building works, if their considerable size or
exceptional circumstances may endanger life safety.
[ 1. Number of exits
E1l 10.4.4 The number and width of doors leading to exits and from 101 40.2.4.1 The number of means of egress shall comply with either
rooms to internal corridors shall be adequate in relation to the 40.2.4.1.10r40.2.4.1.2.
number of occupants using them. 101 402.4.1.1
E1l 10.3.1 Each evacuation area of a building where people are staying Not less than two means of egress shall be provided from
or working otherwise than temporarily shall in general be every story or section, and not less than one exit shall be
provided with at least two separate and appropriately located reached without traversing another story.
exits. 101 40.2.4.1.2 A single means of egress shall be permitted from any story or
E1l 10.3.2 One exit is allowed in buildings of not more than 8 storeys, if section in low and ordinary hazard industrial occupancies,
the category of use of the evacuation area is production or provided that the exit can be reached within the distance
storage space of less than 300 h-m2. In these cases the permitted as a common path of travel. (See Code 101B
evacuation area must additionally be provided with a fire 5.4.1.6)
escape through which it is possible for the evacuees to reach 101 40.2.4.3 Areas with high hazard contents shall comply with Section
safety on their own means or by the aid of the fire 7.11 (Code 101B Section 5.11).
department. 101B 5.4.1 The minimum number of means of egress from any balcony,

mezzanine, story, or portion thereof shall be two unless
otherwise specified by this section.




LITE 1le. Comparison of NFPA and RakMK

Area

RakMK
section

RakMK
paragraph

RakMK rule NFPA
code

NFPA
paragraph

NFPA rule

Occupancies
with high
hazard contents

101B

101B

101B

101B

101B

101

101

101B

101B

5411

5.4.1.6

544

5.4.7

5438

7421

7.4.2.2

5122

5113

A mezzanine or balcony shall be permitted to have a single
means of egress where the common path of travel limitations
of 5.5.1.8 are met.

In low- and ordinary-hazard industrial occupancies, a single
means of egress shall be permitted from any story or section if
the exit can be reached within 15 m or 30 m in buildings
protected throughout by an approved, supervised automatic
sprinkler system.

In industrial occupancies, where a minimum of two means of
egress are required, a minimum of one exit shall be reached
without traversing another story.

Accessible means of egress, in accordance with 5.5.4, not
utilizing elevators shall be permitted to serve as any or all of
the required minimum number of means of egress.

Only the occupant load of each story considered individually
shall be required to be used in computing the number of
means of egress at that story, provided that the required
number of means of egress is not decreased in the direction
of egress travel.

600 Volts, Nominal, or less. The minimum number of means
of egress for working space about electrical equipment, shall
be in accordance with NFPA70, National Electrical Code,
Section 110.26(C).

Over 600 Volts, Nominal. The minimum number of means of
egress for working space about electrical equipment shall be
in accordance with NFPA70, National Electrical Code, Section
110.33(A).

Stories used exclusively for mechanical equipment, furnaces,
or boilers shall be permitted to have a single means of egress
where the travel distance to an exit on that story is not more
than the common path of travel limitations of 5.12.1.

At least two means of egress shall be provided from each
building or hazardous area thereof.

Exception : Rooms or spaces not more than 18.6 m2 and
having an occupant load of not more than three persons and a
travel distance to the room door of not more than 7620 mm.



LITE 1le. Comparison of NFPA and RakMK

Area

RakMK
section

RakMK
paragraph

RakMK rule

NFPA
code

NFPA
paragraph

NFPA rule

Alternative
exits

El

El

El

10.3.2

10.3.2

10.3.2

An appropriately located balcony or a window opening
through which it is possible to escape to the ground level or to
some other safe place in case of fire either by rescue actions,
along a fixed ladder or by using other suitable building
elements, may be considered as a fire escape.

If the drop height from a balcony or a window used as a fire
escape to the ground level or some other safe place in case of
fire in a building of class P3 or P2 with 2 storeys is more than
3,5 m, access to safety shall always be secured with a fixed
ladder.

If the drop height from a balcony or a window to the ground
level or some other safe place in case of fire is not more than
3,5 m, a fixed ladder is not required.

101B

101B

101B

101B

101B

101

101B

5531

5.5.3.2

5.5.33

5534

5291

40.2.2.10.2

52921

Exit access shall be permitted to be by means of any exterior
balcony, porch, gallery, or roof that conforms to the
requirements of this chapter.

The long side of the balcony, porch, gallery, or similar space
shall be at least 50 percent open and shall be arranged to
restrict the accumulation of smoke.

Exterior exit access balconies shall be separated from the
interior of the building by walls and opening protectives as
required for corridors.

Exception 1: Where the exterior exit access balcony is served
by at least two remote stairs that are accessed without any
occupant needing to travel past an unprotected opening to
reach one of the stairs.

Exception 2 : Where dead ends on the exterior exit access do
not exceed 6100 mm.

Exterior exit access shall be arranged such that there are no
dead ends in excess of those permitted for dead-end corridors
by 5.5.1.8.

Fire escape ladders shall be permitted in the means of egress
to provide any of the following:

(1) Access to unoccupied roof spaces.

(3) A means of egress from towers and elevated platforms
around machinery or similar spaces subject to occupancy by
no more than three persons.

(4) A secondary means of egress from boiler rooms or similar
spaces subject to occupancy by no more than three persons.

Fixed industrial stairs in accordance with the minimum
requirements for fixed stairs and stair railing systems in
ANSI/ASSE A1264.1, Safety Requirements for Workplace
Walking/Working Surfaces and Their Access; Workplace Floor,
Wall and Roof Openings; Stairs and Guardrails Systems, shall
be permitted where fire escape ladders are permitted in
accordance with 7.2.9.1 (Code 101B 5.2.9.1).

Fire escape ladders shall comply with ANSI A14.3, Safety
Requirements for Fixed Ladders.




LITE 1le. Comparison of NFPA and RakMK

Area RakMK RakMK RakMK rule NFPA NFPA NFPA rule
section paragraph code  paragraph
Exception : In industrial occupancies, industrial stairs that
comply with the minimum requirements for fixed stairs of
ANSI A1264.1, Safety Requirements for Workplace Floor and
Wall Openings, Stairs and Railing Systems, shall be permitted
where fire escape ladders are permitted.
101B 5.29.2.2 Ladders shall be installed with a pitch of not less than 75
degrees.
101B 5.2.9.2.3 The lowest rung of any ladder shall not be more than 305 mm
above the level of the surface beneath it.
E1l 10.3.2 A window, which is used as a fire escape, shall be simple to
open. Its free opening is at least 600 mm in height and 500
mm in width, so that the sum of height and width is at least
1500 mm.
E1l 10.3.2 The fire escape arrangements shall be negotiated with the
local rescue authority.
Arrangement of El 10.1.1 It must be possible to evacuate a building safely in case of fire 101B 55.1.1 Exits shall be located and exit access shall be arranged such
. or other emergency. A building shall be provided with an that exits are readily accessible at all times.
exits adequate number of appropriately located exits which are
sufficiently spacious and easily passable, so that the time to 101B 55.1.2 Where exits are not immediately accessible from an open

evacuate the building will not be so long as to cause danger.

floor area, continuous passageways, aisles, or corridors
leading directly to every exit shall be provided and shall be
arranged to provide access for each occupant to at least two
exits by separate paths of travel. Exit access corridors shall
provide access to at least two approved exits without passing
through any intervening rooms other than corridors, lobbies,
and other spaces permitted to be open to the corridor.

Exception 1 : Where a single exit is permitted by Section 5.4.
Exception 2 : Common paths of travel as permitted by 5.5.1.8.
Exception 3 : Corridors that are not required to be fire

resistance rated shall be permitted to discharge into open
floor plan areas.




LITE 1le. Comparison of NFPA and RakMK

Area

RakMK
section

RakMK
paragraph

RakMK rule NFPA
code

NFPA
paragraph

NFPA rule

101B

101B

101B

101B

5.5.13

5514

5.5.1.6

5517

Where more than one exit is required from a building or
portion thereof, such exits shall be remotely located from
each other and shall be arranged and constructed to minimize
the possibility that more than one has the potential to be
blocked by any one fire or other emergency condition.

Where two exits or exit access doors are required, they shall
be placed at a distance from each other that is equal to and
not less than one-half the length of the maximum overall
diagonal dimension of the building or area to be served,
measured in a straight line between the nearest edge of the
exit doors or exit access doors. Where exit enclosures are
provided as the required exits and are interconnected by a
minimum 1-hour fire resistance—rated corridor, exit
separation shall be permitted to be measured along the line
of travel within the corridor. (See 7.2.29 for exemption to
these requirements.) Where more than two exits or exit
access doors are required, at least two of the required exits or
exit access doors shall be arranged to comply with this
section. The other exits or exit access doors shall be located so
that, if one becomes blocked, the others are available.

Exception : In buildings protected throughout by an approved,
supervised automatic sprinkler system, the minimum
separation distance between two exits or exit access doors,
measured in accordance with 5.5.1.4, shall be at least one-
third the length of the maximum overall diagonal dimension
of the building or area to be served.

Exit access shall be arranged so that there are no dead ends in
corridors.
Exception : Dead ends as permitted by 5.5.1.8.

Exit access from rooms or spaces shall be permitted to be
through adjoining or intervening rooms or areas, provided
such adjoining rooms are accessory to the area served and
are not hazardous areas. Foyers, lobbies, and reception rooms
constructed as required for corridors shall not be construed as
intervening rooms. (See also 5.5.2.)



LITE 1le. Comparison of NFPA and RakMK

Area RakMK  RakMK RakMK rule NFPA
section paragraph code

NFPA
paragraph

NFPA rule

101B

E1l 10.1.1 It must be possible to transport persons who are immobile 101B
through an exit on a stretcher from each evacuation area.

5.5.1.8

551101

55.21

5522

5541

Common paths of travel shall be limited to:

Industrial - general and specail puprose: unsprinkled 15 m;
sprinkled 30 m
Industrial - high hazard: not allowed

Dead-end corridors shall be limited to:

Industrial - general and special purpose: unsprikled and
sprinkled 15 m
Industrial - high hazard: not allowed

Industrial occupancy ancillary facilities shall be arranged to
allow travel in independent directions after leaving the
ancillary facility so that both means of egress paths do not
become compromised by the same fire or similar emergency.

In no case shall access to an exit be through kitchens,
storerooms, restrooms, workrooms, closets, bedrooms or
similar spaces, or other rooms subject to locking.

Exit access and exit doors shall be designed and arranged to
be clearly recognizable. Mirrors shall not be placed on exit
doors. Mirrors shall not be placed in or adjacent to any exit in
such a manner as to confuse the direction of exit.

Areas accessible to people with severe mobility impairment
shall have at least two accessible means of egress. (See
3.3.69.1, Accessible Means of Egress.) Access shall be
provided to no less than one area of refuge or to one
accessible exit that provides an accessible route to an exit
discharge, within the allowable travel distance.

Exception : Exit access travel along the accessible means of
egress shall be permitted to be common for the distances
permitted as common paths of travel.
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Area

RakMK
section

RakMK
paragraph

RakMK rule

NFPA
code

NFPA
paragraph

NFPA rule

Occupancies with
high hazard
contents

101B

5.5.4.2

5543

5544

55.4.6

5114

If two accessible means of egress are required, the exits
serving these paths shall be placed at a distance from each
other of not less than one-half the length of the maximum
overall diagonal dimension of the building or area to be
served, measured in a straight line between the nearest edge
of the exit doors or exit access doors. If exit enclosures are
provided as the required exits and are interconnected by a
minimum 1-hour fire resistance-rated corridor conforming to
the requirements of 5.1.1.1, exit separation shall be permitted
to be measured along the line of travel within the corridor.

Exception 1 : Buildings protected throughout by an approved,
supervised automatic sprinkler system.

Exception 2 : Where the physical arrangement of means of
egress prevents the possibility that access to both accessible
means of egress will be blocked by any one fire or other
emergency condition as approved by the authority having
jurisdiction.

Each required accessible means of egress shall be continuous
from each accessible occupied area to a public way or area of
refuge in accordance with 5.2.12.2.2.

Where an exit stair is used in an accessible means of egress, it
shall comply with 5.2.12.2.3 and either shall incorporate an
area of refuge within an enlarged story-level landing or shall
be accessed from an area of refuge.

A smoke barrier that additionally has a minimum 1-hour fire
resistance rating, and a horizontal exit in accordance with
5.2.4, to be considered part of an accessible means of egress,
shall discharge to an area of refuge in accordance with 5.2.12.

Means of egress shall be arranged so that there are no dead
ends in corridors.

Exception : Spaces meeting the requirements of the Exception
t05.11.3.

Exclusions

El

10.1.1

A lift or other similar device is not considered as an exit.

101B

528

Fire escape stairs shall not constitute any of the required
means of egress.

[ 2. Size of exits
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Area RakMK RakMK RakMK rule NFPA NFPA NFPA rule
section paragraph code  paragraph
E1l 10.1.1 Passageways in an evacuation area, which leads to an exit, 101 40.2.3 Capacity of means of egress shall comply with either 40.2.3.1

must be sufficiently spacious and easily passable.

or40.2.3.2.

101 40.2.3.1 The capacity of means of egress shall be in accordance with
Section 7.3 (Code 101B Section 5.3).

101 40.2.3.2 In industrial occupancies, means of egress shall be sized to
accommodate the occupant load as determined in accordance
with 40.1.7; spaces not subject to human occupancy because
of the presence of machinery or equipment shall not be
included in the computation.

101 40.1.7 The occupant load, in number of persons for whom means of
egress and other provisions are required, shall be determined
on the basis of the occupant load factors of Code 101 7.3.1.2
(Code 101B 5.3.1.2) that are characteristic of the use of the
space, or shall be determined as the maximum probable
population of the space under consideration, whichever is
greater.

Calculation of E1l 10.4.1 The minimum width of an exit is calculated on the basis of the 101B 531.1 The total capacity of the means of egress for any story,
idth number of occupants evacuating through the exit. The balcony, tier, or other occupied space shall be sufficient for
Wi number of occupants of an evacuation area may be the occupant load thereof.
distributed between different exits and the widths of the exits ~ 101B 5.3.1.2 The occupant load in any building or portion thereof shall be
are added up. at least the number determined by dividing the floor area
E1 10.4.1 The highest number of occupants intended to be present in an assigned to that use by the occupant load factor for that use
evacuation area shall primarily be used as the number of as specified:
occupants. If several evacuation areas are connected to the 101B General and high hazard industrial: 9.3 m2 per person.
same exit, the width is designed according to the evacuation
area with the highest number of occupants. 101B Special purpose industrial: the occupant load shall be the
maximum number of persons to occupy the area under any
E1l 10.4.1 If the number of occupants is not known, or not otherwise probable conditions.
used, it may be estimateq on the basis of the area a.lnd use of 101B 5312 If both gross and net area figures are given for the same
the premises, for production and storage occupancies 30 occupancy, the following calculations shall be made:
m2/person.
E1l 10.4.1 When a fire compartment consists of several storeys joined (1) Applying the gross area figure to the gross area of the

together by open connections, and these storeys form

evacuation areas of their own, the occupants have to

evacuate from different storeys simultaneously through the

same exits. In these cases the adequacy of the exits is

assessed also on the basis of a calculation of the evacuation 101B 53.1.2
time for all evacuees.

portion of the building devoted to the use for which the gross
area figure is specified

(2) Applying the net area figure to the net area of the specific
use for which the net area figure is specified.

Exception : In a special-purpose industrial occupancy, the
occupant load shall be the maximum number of persons to
occupy the area under any probable conditions.
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Area RakMK  RakMK RakMK rule NFPA NFPA NFPA rule
section paragraph code  paragraph
E1l 10.4.2 In an evacuation area where the maximum number of
occupants is 60, the second exit may be 900 mm in width. 101B 5.3.1.3.1  The occupant load permitted in any building or portion
thereof shall be permitted to be increased from that number
E1l 10.4.3 The total minimum width of the exits is 1200 mm for the first established for the given use in accordance with 5.3.1.2,
120 occupants and the width is increased by 400 mm for each where all other requirements of this Code are also met, based
following group of 60 occupants. on such increased number.
E1l 10.4.3 The width of an internal corridor leading to an exit is
calculated in the same way as the width of the exits according 1018 53.1.3.2 The authority having jurisdiction shall be permitted to require
to the number of occupants passing along the corridor. an approved aisle, seating, or fixed equipment diagram to
substantiate any increase in occupant load and shall be
E1l 10.4.3 When the fire compartment consists of several open permitted to require that such diagram be posted in an
connections between inter-related storeys, which are own approved location.
exit areas, people need to egress at the same time through 101B 53.1.4 Where exits serve more than one story, the occupant load of
same passageways. Then adequacy of the exits is assesd on each story considered individually shall be permitted to be
the basis on the total number of people to be evacuated.* used in computing the capacity of the exits at that story,
provided that the required egress capacity of the exit is not
decreased in the direction of egress travel.
101B 5.3.15 Where means of egress from stories above and below
converge at an intermediate story, the capacity of the means
of egress from the point of convergence shall be not less than
the sum of the two.
101B 5.3.1.6 Where any required egress capacity from a balcony or
mezzanine passes through the room below, that required
capacity shall be added to the required egress capacity of the
room in which it is located.
101B 5.3.3.1 Egress capacity for approved components of means of egress
shall be based on the capacity factors:
High-hazard contents: stairways 18 mm per person; level
components and ramps 10 mm per person
Other (industrial): stariways 7.6 mm per person; level
components and ramps 5 mm per person
101B 5.11.2 Egress capacity for high-hazard contents areas shall be based

on 18 mm per person for stairs or 10 mm per person for level
components and ramps in accordance with 5.3.3.1.
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Area RakMK  RakMK RakMK rule NFPA
section paragraph code

NFPA
paragraph

NFPA rule

101B

101B

7.3.3.2

5.3.3.2

For stairways wider than 1120 mm and subject to the 7.6 mm
width per person capacity factor, the capacity shall be
permitted to be increased using the following equation:

0.218
Where:

C = capacity, in persons, rounded to nearest intergrer

Wn = nominal width of the stairs as permitted by 7.3.2.2 (0.3
in.)

The required capacity of a corridor shall be the occupant load
utilizing the corridor for exit access divided by the required
number of exits to which the corridor connects, but the
required capacity shall be at least that of the exit to which the
corridor leads.

Minimum E1l 10.4.2 The width of an exit shall in general be at least 1200 mm. 101B

V_Vldth :’.:lnd In an evacuation area where the maximum number of
dimensions occupants is 60, the second exit may be 900 mm in width.

5.3.4

The minimum width of any means of egress shall be that
required by this chapter for a given egress component and
shall be not less than 915 mm.

Exception 1 : The minimum width of an exit access formed by
furniture and movable partitions, serving not more than six
people, and not more than 15 m in length, shall be at least
455 mm at and below a height of 965 mm or 710 mm above a
height of 965 mm if the minimum 915 mm width can be
provided without moving permanent walls.

Exception 2 : Doors as specified for in 5.2.1.2 shall not be
required to meet the minimum width requirement.

Exception 3 : Industrial equipment access walkways,
platforms, ramps, and stairs that serve as a component of the
means of egress from the involved equipment and do not
serve more than 20 people shall be permitted to have a
minimum 560 mm clear width.
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Area RakMK  RakMK RakMK rule NFPA
section paragraph code

NFPA
paragraph

NFPA rule

Doors 101B

Stairs 101

101B
101B
101B
101B
101B

52123

722212

52221
52221
52221
52221
52221

Door openings in means of egress shall be not less than 810
mm in clear width. Where a pair of doors is provided, at least
one of the doors shall provide not less than a 810 mm clear
width opening.

Exception 1 : Exit access doors serving a room not larger than
6.5 m2 and not required to be accessible to persons in
wheelchairs shall be not less than 610 mm in door width.

Exception 2 : Doors serving a building or portion thereof not
required to be accessible to persons with severe mobility
impairments shall be permitted to be 710 mm in door leaf
width.

Exception 3 : A power-operated door leaf located within a two-
leaf opening shall be exempt from the minimum 810 mm
singleleaf requirement in accordance with Exception 2 to
5.2.1.9.1.

(A) Where the total occupant load of all stories served by the
stair is fewer than 50, the minimum width clear of all
obstructions, except projections not more than 114 mm at or
below handrail height on each side, shall be 915 mm.

(B) Where stairs serve occupant loads exceeding that
permitted by 7.2.2.2.1.2(A), the minimum width clear of all
obstructions, except projections not more than 114 mm at or
below handrail height on each side, shall be 1120 mm when
total cumulative occupant load assigned to the stair is less
than 2000 persons.

Maximum height of risers shall be 180 mm.

Minimum height of risers shall be 100 mm.

Minimum tread depth shall be 280 mm.

Maximum height between landings shall be 3660 mm.
Landing - see 5.2.1.3 and 5.2.2.3.2.
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Area

RakMK
section

RakMK
paragraph

RakMK rule

NFPA
code

NFPA
paragraph

NFPA rule

101B

101B

101B

101B

52221

52222

522232

522233

Exception : Industrial equipment access stairs and landings
that serve as a component of the means of egress from the
involved equipment and do not serve more than 20 people
shall be permitted to have a clear width not less than 560
mm, a tread depth not less than 255 mm, a riser height not
exceeding 230 mm, a headroom not less than 2030 mm, and
a height between landings not exceeding 3660 mm.

Curved stairs shall be permitted as a component in a means of
egress where the minimum depth of tread is 280 mm at a
point 305 mm from the narrower end of the tread, and the
smallest radius is at least twice the stair width.

Spiral stairs shall be permitted, provided the following criteria
are met:
(1) Riser heights shall not exceed 180 mm.

(2) The stairway shall have a tread depth of not less than 280
mm for a portion of the stairway width sufficient to provide
egress capacity for the occupant load served in accordance
with 5.3.3.1.

(3) At the outer side of the stairway, an additional 265 mm of
width shall be provided clear to the other handrail, and this
width shall not be included as part of the required egress
capacity.

(4) Handrails complying with 5.2.2.4 shall be provided on both
sides of the spiral stairway.

(5) The inner handrail shall be located within 610 mm,
measured horizontally, of the point where a tread depth not
less than 280 mm is provided.

(6) The turn of the stairway shall be such that descending
users have the outer handrail at their right side.

Where the occupant load served does not exceed three, spiral
stairs shall be permitted, provided that the following criteria
are met:

(1) The clear width of the stairs shall be not less than 66 cm.

(2) The height of risers shall not exceed 240 mm.

(3) The headroom shall be not less than 1980 mm.
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Area

RakMK
section

RakMK
paragraph

RakMK rule NFPA
code

NFPA
paragraph

NFPA rule

Ramps

Exit
passageways

Industrial
equipment
access

101B

101B

101B
101B

101B

101

101

5.25.2

5252

5252
5.25.2

5264

40.2.5.3.1

40.2.5.3.1

(4) Treads shall have a depth not less than 190 mm at a point
305 mm from the narrower edge.
(5) All treads shall be identical.

(6) Handrails shall be provided on both sides of the stairway.

Minimum width clear of all obstructions, except projections
not more than 90 mm at or below handrail height on each
side shall be 1120 mm.

Exception 1 : Industrial equipment access ramps and landings
that serve as a component of the means of egress from the
involved equipment and do not serve more than 20 people
shall be permitted to have a minimum clear width of 560 mm
and a maximum height between landings of 3660 mm.

Maximum slope shall be 1 in 12.

Exception 2 : Where not part of an accessible means of
egress, ramps shall be permitted to have a slope not steeper
than 1in 8.

Maximum cross slope shall be 1 in 48.

Maximum rise for a single ramp run shall be 760 mm.
Exception 3 : Ramps that provide access to vehicles, vessels,
mobile structures, and aircraft shall not be required to comply
with the maximum slope or maximum rise for a single ramp
run.

The width of an exit passageway shall be adequate to
accommodate the aggregate required capacity of all exits
discharging through it.

Exception : Where an exit passageway serves occupants of the
level of exit discharge as well as other stories, capacity shall
not be required to be aggregated.

Industrial equipment access doors, walkways, platforms,
ramps, and stairs that serve as a component of the means of
egress from the involved equipment shall be permitted in
accordance with the applicable provisions of Chapter 7 (Code
101B Chapter 5), as modified:

Minimum horizontal dimension of any walkway, landing, or
platform 560 mm clear
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Area RakMK RakMK RakMK rule NFPA NFPA NFPA rule
section paragraph code  paragraph
101 40.2.5.3.1 Minimum stair or ramp width 560 mm clear between rails
101 40.2.5.3.1 Minimum tread width 560 mm clear
101 40.2.5.3.1 Minimum tread depth 255 mm
101 40.2.5.3.1 Maximum riser height 230 mm
101 40.2.5.3.1 Handrails are permitted to terminate, at the required height,
at a point directly above the top and bottom risers.
101 40.2.5.3.1 Maximum height between landings 3660 mm
101 40.2.5.3.1 Minimum headroom 2030 mm
101 40.2.5.3.1 Minimum width of door openings 560 mm clear
101 40.2.5.3.2 Any means of egress component permitted by 40.2.5.3.1 shall
serve not more than 20 people.
Headroom E1l 10.4.5 The free height of an exit shall be at least 2100 mm. 101B 5.1.2 Means of egress shall be designed and maintained to provide
E1l 10.4.5 There shall not be any obstacles, such as beams, pipes or headroom of not less than 2285 mm with projections of the
lamps below the minimum height level. At the doorways the ceiling not less than 2030 mm nominal height above finished
height may be reduced as required by necessary frames and floor. The minimum ceiling height shall be maintained for not
thresholds. less than two-thirds of the ceileng area of any room or space
provided the remaining ceiling area is not less than 2 m.
Headroom on stairs shall be minimum 2030 mm and shall be
measured vertically above a plane parallel to and tangent with
the most forward projection of the stair tread.
Exeption : Industrial access walkways, platforms, ramps, and
stairs that serve as a component of the means of egress from
the involved equipment and do not serve more than 20
people shall be permitted a headroom of not less than 2030
mm.
101B 5.2.2.2.1 Minimum headroom in stairs shall be 2030 mm.
Measurement E1l 10.4.3 The width of an exit is measured horizontally and 101B 5.3.2 Width of means of egress shall be measured in the clear at the

perpendicular to the direction of exit. Within the minimum
width there shall be no other obstacles reducing the width
than skirtings, edge beams or handrails.

of width

narrowest point of the exit component under consideration
within not more than 2030 mm above the floor.

Exception : For egress components, projections not exceeding
90 mm on each side shall be permitted at and below a height
of 965 mm.
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Area RakMK RakMK RakMK rule NFPA NFPA NFPA rule
section paragraph code  paragraph
Doors E1l 10.4.3 If there are doors in the exit in the direction of passage, the 101B 5.2.1.21 In determining the egress width for swinging doors for

minimum free exit width of a doorway or the total free width
of the doorways located next to each other may be narrowed
by the total width of the necessary frames.

purposes of calculating capacity, only the clear width of the
doorway when the door is open 90 degrees shall be
measured. In determining the egress width for other types of
doors for purposes of calculating capacity, only the clear
width of the doorway when the door is in the full open
position shall be measured. Clear width of doorways shall be
measured between the face of the door and the stop in
accordance with 5.3.2.

For purposes of determining minimum door width, the door
leaf width shall be used unless clear width is specified. Where
clear width is specified, there shall be no projections into the
required clear door opening width, measured in accordance
with 5.2.1.2.1, lower than 865 mm above the floor or ground.
Projections into the required clear door opening width that
are not less than 865 mm but that do not exceed 1220 mm
above the floor or ground shall be limited to the hinge side of
each door opening and shall not exceed 100 mm. Projections
exceeding 2030 mm above the floor or ground shall not be
limited.

Riser height shall be measured as the vertical distance
between tread nosings. Tread depth shall be measured
horizontally between the vertical planes of the foremost
projection of adjacent treads and at a right angle to the
tread’s leading edge, but tread depth shall not include
beveled or rounded tread surfaces that slope more than 20
degrees (a slope of 1 in 2.75). At tread nosings, such beveling
or rounding shall not exceed 13 mm in horizontal dimension.

| 3. Travel distance to exit

Measurement
of exit distance

101B 52122
101B 5.22.35
E1l 10.2.1 The distance to an exit from each point of an evacuation area 101B 5.6.2

is determined along the shortest passable route.

E1l 10.2.1 If the routes to two separate exits partly join, the length of the
common part is counted to twice its length.

The travel distance to an exit shall be measured on the floor
or other walking surface along the centerline of the natural
path of travel, starting from the most remote point subject to
occupancy, curving around any corners or obstructions with a
305 mm clearance therefrom, and ending at the center of the
doorway or other point at which the exit begins. If
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Area RakMK RakMK RakMK rule NFPA NFPA NFPA rule
section paragraph code  paragraph
E1l 10.2.1 If a passable route is not known beforehand, the distance is measurement includes stairs, the measurement shall be taken
determined along a route following the direction of the walls. in the plane of the tread nosing.
101B 5.6.3 If open stairways or ramps are permitted as a path of travel to
required exits, the distance shall include the travel on the
stairway or ramp and the travel from the end of the stairway
or ramp to an outside door or other exit in addition to the
distance traveled to reach the stairway or ramp.
101B 5.6.4 Travel distance limitations shall be as specified in Code 101
40.2.6.1 and for high-hazard areas in accordance with Code
101B Section 5.11.
101B 5.6.5 If any part of an exterior exit is within 3050 mm horizontal
distance of any unprotected building opening, as permitted in
the Exceptions to 5.2.2.6.3 for outside stairs, the travel
distance to the exit shall include the length of travel to ground
level.
Minimum E1l 10.2.2 The maximum permitted distance to the nearest exit in 101 40.2.6.1 Travel distance, measured in accordance with Section 7.6
distance production and storage occupancies is in general 45 m and 30 (Code 101B section 5.6), shall not exceed:
m when there is only one exit. 101 40.2.6.1 Industrial - general: unsprinkled 61 m; sprinkled 76 m (in one
Exception 1 : The distances above may be exceeded, if: story buildings, a travel distance of 122 m is permitted,
provided that a performance-based analysis demonstrates
(1) evacuation in case of emergency is possible on a ground- that safe egress can be accomplished.)
level floor through windows, which can be opened.
101 40.2.6.1 Industrial - special purpose: unsprinkled 91 m; sprinkled 122
(2) the building has been provided with an automatic fire m
extinguishing system. 101 40.2.6.1 Industrial - high hazard: unsprinkled not allowed; sprinkled 23
Exception 2 : Shorter maximum distances of passageways m.
than those above may be required if an exceptional risk of 101 40.2.6.1 Exception : When permitted by 40.2.6.2.
rapid ignition and spread of fire due to a special use of the 101 40.2.6.2  Buildings of noncombustible construction used exclusively for

premises endangers safe evacuation.

the enclosure of steam generators, steam turbines, gas
turbines, heat recovery generators, and flue gas treatment
equipment shall be permitted to have a maximum travel
distance of 122 m, where all special hazards are protected by
approved automatic suppression systems in accordance with
one or more of the following standards, as applicable:

(1) NFPA 11, Standard for Low-, Medium-, and High-Expansion
Foam
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Area

RakMK
section

RakMK
paragraph

RakMK rule NFPA
code

NFPA
paragraph

NFPA rule

101B

101B

5111

5121

(2) NFPA 12, Standard on Carbon Dioxide Extinguishing
Systems
(3) NFPA 13, Standard for the Installation of Sprinkler Systems

(4) NFPA 15, Standard for Water Spray Fixed Systems for Fire
Protection

(5) NFPA 16, Standard for the Installation of Foam-Water
Sprinkler and Foam-Water Spray Systems

(6) NFPA 17, Standard for Dry Chemical Extinguishing Systems

(7) NFPA 750, Standard on Water Mist Fire Protection Systems

(8) NFPA 2001, Standard on Clean Agent Fire Extinguishing
Systems

Where the contents are classified as high hazard, exits of such
types and numbers shall be provided and arranged to permit
all occupants to escape from the building or structure or from
the hazardous area thereof to the outside or to a place of
safety with a travel distance of not more than 23 m, measured
as required in 5.6.2.

Exception : A travel distance of not more than 45 m shall be
permitted where flammable and combustible products are
stored and protected in accordance with NFPA 30, Flammable
and Combustible Liquids Code.

Mechanical equipment rooms, boiler rooms, furnace rooms,
and similar spaces shall be arranged to limit common path of
travel to not more than 15 m.

Exception : A common path of travel not more than 30 m shall
be permitted in either of the following:

(1) In buildings protected throughout by an approved,
supervised automatic sprinkler system.

(2) In mechanical equipment rooms with no fuel-fired
equipment.

| 4. Access to exit

Doors

101B

52112

Every door and every principal entrance that is required to
serve as an exit shall be designed and constructed so that the
path of egress travel is obvious and direct.
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Area RakMK  RakMK RakMK rule NFPA
section paragraph code

NFPA
paragraph

NFPA rule

101B

E1l 10.6.1 Doors located in the direction of passage in an exit shall in 101B
general open in the direction of exit.

E1l 10.6.2 Doors, which are necessary for exit, shall open in the direction
of exit if the number of occupants evacuating through the 101B
door exceeds 60.

E1l 10.6.2 Such doors are doors with access to the outside, to an exit or
to an internal corridor leading to an exit.

E1l 10.6.3 The doors of exits and of areas leading to the exits shall be 101B
easy to open in an emergency situation.

Self closing 1018
devices

52141

52144

52.145

52147

52181

Any door in a means of egress shall be of the sidehinged or
pivoted-swinging type. The door shall be designed and
installed so that it is capable of swinging from any position to
the full required width of the opening in which it is installed.

Exception 1 : Security grilles as specified in 5.2.1.4.2 shall be
permitted.

Exception 2 : Horizontal sliding doors that comply with
5.2.1.14 shall be permitted.

Exception 3 : Doors to private garages and business industrial
and storage areas with an occupant load of not more than 10,
where such garages and business industrial and storage areas
contain low or ordinary-hazard contents, shall be permitted.

Doors shall swing in the direction of egress travel if used in an
exit enclosure or if serving a high-hazard contents area.

During its swing, any door in a means of egress shall leave
unobstructed not less than one-half of the required width of
an aisle, corridor, passageway, or landing and shall not project
more than 180 mm into the required width of an aisle,
corridor, passageway, or landing when fully open. Doors shall
not open directly onto a stair without a landing. The landing
shall have a width not less than the width of the door.

The forces required to fully open any door manually in a
means of egress shall not be more than 67 N to release the
latch, 133 N to set the door in motion, and 67 N to open the
door to the minimum required width. Opening forces for
interior side-hinged or pivotedswinging doors without closers
shall not be more than 22 N. These forces shall be applied at
the latch stile.

Exception : Power-operated doors as specified in 5.2.1.9.
A door normally required to be kept closed shall not be

secured in the open position at any time and shall be self-
closing or automatic-closing in accordance with 5.2.1.8.2.



LITE 1le. Comparison of NFPA and RakMK

20

Area RakMK  RakMK RakMK rule NFPA
section paragraph code

NFPA
paragraph

NFPA rule

101B

Powered doors 101B

52182

52191

In any building of low- or ordinary-hazard contents, or where
approved by the authority having jurisdiction, doors shall be
permitted to be automaticclosing, provided the following
criteria are met:

(1) Upon release of the hold-open mechanism, the door
becomes self-closing.

(2) The release device is designed so that the door instantly
releases manually and upon release becomes self-closing, or
the door readily closes.

(3) The automatic releasing mechanism or device is activated
by the operation of approved smoke detectors installed in
accordance with the requirements for smoke detectors for
door release service in NFPA 72, National Fire Alarm Code®.

(4) Upon loss of power to the hold-open device, the holdopen
mechanism is released and the door becomes selfclosing.

(5) The release by means of smoke detection of one door in a
stair enclosure results in the closing of all doors serving that
stair.

Where means of egress doors are operated by power upon
the approach of a person or where doors are equipped with
power-assisted manual operation, the design shall be such
that, in the event of power failure, the door opens manually
to allow egress travel or closes where necessary to safeguard
the means of egress. The forces required to open these doors
manually shall not exceed those required in 5.2.1.4.7, except
that the force required to set the door in motion shall not be
more than 222 N. The door shall be designed and installed so
that, when a force is applied to the door on the side from
which egress is made, it shall be capable of swinging from any
position to the full use of required width of the opening in
which it is installed. (See 5.2.1.4.) On the egress side of each
door, there shall be a readily visible, durable sign that reads as
follows: IN EMERGENCY, PUSH TO OPEN. The sign shall be in
letters not less than 25 mm high on a contrasting background.
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RakMK
section

RakMK
paragraph

RakMK rule

NFPA
code

NFPA
paragraph

NFPA rule

101B

52192

Exception 1: In an exit access that serves an occupant load of
fewer than 50, sliding, power-operated doors that manually
open in the direction of door travel with forces not exceeding
those required in 5.2.1.4.7 shall not be required to have a
swing-out feature. The required sign shall read as follows: IN
EMERGENCY, PUSH TO OPEN.

Exception 2 : In the emergency break-out mode, a door leaf
located within a two-leaf opening shall be exempt from the
minimum 810-mm single-leaf requirement of 5.2.1.2.3 if the
clear width of the single leaf is at least 760 mm.

Exception 3 : For a biparting sliding door in the emergency
breakout mode, a door leaf located within a multiple-leaf
opening shall be exempt from the minimum 810 mm single-
leaf requirement of 5.2.1.2.3 if a clear opening of not less than
810 mm is provided by all leafs broken out.

Exception 4 : Doors complying with 5.2.1.14 shall be
permitted to be used.

Where doors are required to be self-closing and (1) are
operated by power upon the approach of a person or (2) are
provided with power-assisted manual operation, they shall be
permitted in the means of egress under the following
conditions:

(1) Doors can be opened manually in accordance with
5.2.1.9.1 to allow egress travel in the event of power failure.

(2) New doors remain in the closed position unless actuated
or opened manually.

(3) When actuated, new doors remain open for not more than
30 seconds.

(4) Doors are held open for any period of time close — and
the power-assist mechanism ceases to function — upon
operation of approved smoke detectors installed in such a
way as to detect smoke on either side of the door opening in
accordance with the provisions of NFPA72, National Fire
Alarm Code.

(5) Doors required to be self-latching are either self-latching
or become self-latching upon operation of approved smoke
detectors per 5.2.1.9.2(4).



LITE 1le. Comparison of NFPA and RakMK

22

Area RakMK  RakMK RakMK rule NFPA
section paragraph code

NFPA
paragraph

NFPA rule

Horizontal 101B
sliding doors

101

521141

40.2.2.2.5

(6) New power-assisted swinging doors comply with BHMA/
ANS| A156.19, American National Standard for Power Assist
and Low Energy Power Operated Doors.

Horizontal sliding doors shall be permitted in means of egress
under the following conditions:

(1) The door is readily operable from either side without
special knowledge or effort.

(2) The force, applied to the operating device in the direction
of egress, required to operate the door is not more than 67 N.

(3) The force required to operate the door in the direction of
door travel is not more than 133 N to set the door in motion
and not more than 67 N to close the door or open it to the
minimum required width.

(4) The door is operable with a force not more than 222 N
when a force of 1110 N is applied perpendicularly to the door
adjacent to the operating device.

(5) The door assembly complies with the fire protection rating
and, where rated, is self-closing or automatic-closing by
smoke detection in accordance with 5.2.1.8.

Approved existing horizontal-sliding fire doors shall be
permitted in the means of egress where they comply with all
of the following conditions:

(1) They are held open by fusible links.

(2) The fusible links are rated at not less than 74°C.

(3) The fusible links are located not more than 3050 mm
above the floor.

(4) The fusible links are in immediate proximity to the door
opening.

(5) The fusible links are not located above a ceiling.

(6) The door is not credited with providing any protection
under this Code.

Changesiin 101
level

7171

Change in level in means of egressshall be achievedby an
approved means of egress where the elevation difference
exceeds 535 mm.
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NFPA rule

101B  5.1.4.2(7.1.7.2) Changes in level in means of egress not in excess of 535 mm

(101)

shall be either by a ramp or by a stair that complies with the
requirements of 5.2.2. The presence and location of ramped
protions of walkways shall be readily apparent. The tread
depth of such stair shall not be less than 330 mm and the
presence and location of each step shall be readily apparent.

Exception : Industrial access stairs that serve as a component
of the means of egress from the involved equipment and do
not serve more tahn 20 people shall be permitted a tread
depth of not less than 24.5 cm.

Stairs

101 40.2.2.3.1

101B 52231

101B 52232

101B 52233

Stairs in industrial occupancies shall comply with 7.2.2 (Code
101B 5.2.2) and shall be permitted to be modified by any of

the following:

(1) Noncombustible grated stair treads and noncombustible

grated landing floors shall be permitted.

(2) Industrial equipment access stairs in accordance with
40.2.5.2 shall be permitted.

All stairs serving as required means of egress shall be of
permanent, fixed construction.

Stairs shall have landings at door openings. Every landing shall
have a dimension measured in the direction of travel that is at
least equal to the width of the stair. (See 5.2.1.3.) Stairs and
intermediate landings shall continue with no decrease in
width along the direction of egress travel.

Exception : Landings shall be permitted to be not more than
1220 mm in the direction of travel, provided the stair has a
straight run.

Stair treads and landings shall be solid, without perforations,
and free of projections or lips that could trip stair users. If not
vertical, risers shall be permitted to slope under the tread at
an angle of not more than 30 degrees from vertical; however,
the permitted projection of the nosing shall not exceed 38
mm.

Exception : Grated stair treads and landing floors shall be
permitted in industrial occupancies.
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Area RakMK  RakMK RakMK rule NFPA
section paragraph code

NFPA
paragraph

NFPA rule

101B
101B

101B

101B

101B

52234
52.2.3.6

5.2.2.6.2

5.2.2.65

52266

Tread slope shall not exceed a slope of 1 in 48.

There shall be no variation exceeding 4.8 mm in the depth of
adjacent treads or in the height of adjacent risers, and the
tolerance between the largest and smallest riser or between
the largest and smallest tread shall not exceed 9.5 mm in any
flight.

Exception : Where the bottom riser adjoins a sloping public
way, walk, or driveway having an established grade and
serving as a landing, a variation in height of the bottom riser
not exceeding 75 mm in every 915 mm of stairway width shall
be permitted.

Outside stairs shall be arranged to avoid any impediments to
the use of the stairs by persons having a fear of high places.
For stairs more than three stories in height, any arrangement
intended to meet this requirement shall be no less than 1220
mm in height.

Outside stairs and landings shall be designed to minimize
water accumulation on their surfaces.

Outside stairs shall be at least 50 percent open on one side
and shall be arranged to restrict the accumulation of smoke.

Ramps 101

101B

101B

101B

40.2.2.6

5251

525311

525312

Ramps complying with any of the following shall be
permitted:
(1) Ramps in accordance with 7.2.5 (Code 101B 5.2.5)

(2) Industrial equipment access in accordance with 40.2.5.2

Ramps shall be permitted to be used in the means of egress.
Where ramps are used in the means of egress, they shall
conform to the general requirements of Section 5.1 and to the
special requirements of 5.2.5.

All ramps that serve as required means of egress shall be of
permanent fixed construction.

Ramp floor and landings shall be solid and without
perforations.
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RakMK
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RakMK rule

NFPA
code

NFPA
paragraph

NFPA rule

101B

101B

101B

101B

101B

525321

525322

52533

5256.1

5256.2

Ramps shall have landings at the top, at the bottom, and at
doors opening onto the ramp. The slope of the landing shall
not be steeper than 1 in 48. Every landing shall have a width
at least the width of the ramp. Every landing shall be not less
than 1525 mm long in the direction of travel.

Any changes in travel direction shall be made only at landings.
Such landings shall have minimum dimensions of 1525 mm x
1525 mm.

Ramps and landings with drop-offs shall have curbs, walls,
railings, or projecting surfaces that prevent people from
traveling off the edge of the ramp. Curbs or barriers shall be
no less than 100 mm in height.

Outside ramps shall be arranged to avoid any impediments to
their use by persons having a fear of high places. For ramps
more than three stories in height, any arrangement intended
to meet this requirement shall be no less than 1220 mm in
height.

Outside ramps and landings shall be designed to minimize
water accumulation on their surfaces.

Guards and handrails

101B

101B

101B

101B

5.15

52241

52242

52243

Guards in accordance with 5.2.2.4 shall be provided at the
open sides of means of egress that are more than 760 mm
above the floor or the grade below.

Means of egress that are more than 760mm above the floor
or grade below shall be provided with guards to prevent falls
over the open side. (See also 5.2.2.4.6.).

Stairs and ramps shall have handrails on both sides. In
addition, handrails shall be provided within 760 mm of all
portions of the required egress width of stairs. The required
egress width shall be along the natural path of travel. (See
also 5.2.2.4.5.) (See 7.2.10 for exemption to this
requirement.)

Exception: If part of a curb separates a sidewalk from a
vehicular way, a single step or a ramp shall not be required to
have a handrail.

Required guards and handrails shall continue for the full
length of each flight of stairs. At turns of stairs, inside
handrails shall be continuous between flights at landings.
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NFPA
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Handrails

101B

101B

52244

5254

522451

522452

522453

522454

The design of guards and handrails and the hardware for
attaching handrails to guards, balusters, or walls shall be such
that there are no projections that might engage loose
clothing. Openings in guards shall be designed to prevent
loose clothing from becoming wedged in such openings.

Guards that comply with 5.2.2.4 shall be provided for ramps.
Handrails that comply with 5.2.2.4 shall be provided along
both sides of a ramp run with a rise greater than 150 mm. The
height of handrails and guards shall be measured vertically to
the top of the guard or rail from the walking surface adjacent
thereto.

Handrails on stairs or ramps shall have a consistent height of
at least 865 mm and not more than 965 mm above the
surface of the stair tread or ramp walking surface, measured
vertically to the top of the rail from the leading edge of the
tread or the ramp walking surface.

Exception 1: The height of required handrails that form part
of a guard shall be permitted to be not more than 1065 mm,
measured vertically to the top of the rail from the leading
edge of the tread.

Exception 2: Additional handrails that are lower or higher
than the main handrail shall be permitted.

Handrails shall provide a clearance of not less than 38 mm
between the handrail and the wall to which it is fastened.

Handrails shall have a circular cross section with an outside
diameter of not less than 32 mm and not more than 51 mm.

Exception: Any other shape with a perimeter dimension of
not less than 100 mm, but not more than 160 mm, and with
the largest cross-sectional dimension not more than 57 mm
shall be permitted, provided that edges are rounded so as to
provide a minimum radius of 3.2 mm.

Handrails shall be continuously graspable along the entire
length.
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Guards

101B

101B

101B

101B
101B

522455

522456

52246.1

52246.2
52.2.4.6.3

Exception : Handrail brackets or balusters attached to the
bottom surface of the handrail shall not be considered to be
obstructions to graspability, provided the following criteria are
met:

(1) They do not project horizontally beyond the sides of the
handrail within 38 mm of the bottom of the handrail and
provided that, for each 13 mm of additional handrail
perimeter dimension above 100 mm (4 in.), the vertical
clearance dimension of 38 mm can be reduced by 3 mm.

(2) They have edges with a radius of not less than 0.25 mm.

(3) They obstruct not in excess of 20 percent of the handrail
length if the graspable perimeter dimension is less than 140
mm.

Handrail ends shall be returned to the wall or floor or shall
terminate at newel posts.

Handrails that are not continuous between flights shall extend
horizontally, at the required height, not less than 305 mm
beyond the top riser and continue to slope for a depth of one
tread beyond the bottom riser.

The height of guards required in 5.2.2.4.1 shall be measured
vertically to the top of the guard from the surface adjacent
thereto.

Guards shall be not less than 1065 mm high.

Open guards shall have intermediate rails or an ornamental
pattern such that a sphere 100 mm in diameter shall not pass
through any opening up to a height of 865 mm.

Exception : The triangular openings formed by the riser, tread,
and bottom element of a guardrail at the open side of a stair
shall be of such size that a sphere 150 mm in diameter shall
not pass through the triangular opening.

Exit
passageways

101B

101B

5.2.6.1

5.2.6.5

Exit passageways shall be permitted to be used in the means
of egress. Where exit passageways are used in the means of
egress, they shall conform to the general requirements of
Section 5.1 and to the special requirements of 5.2.6.

The floor shall be solid and without perforations.
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Impediments ot
egress

101B

5.16

Any device or alarm installed to restrict the improper use of a
means of egress shall be designed and installed so that it
cannot, even in case of failure, impede or prevent emergency
use of such means of egress.

Exception : Special locking arrangements for means of egress
doors as specified in 5.2.1.6

Locks and E1l
latches

El

10.6.3

10.6.3

Locks, which can be double-bolted without a key in such a
way that they cannot be opened from the inside without a
key, shall not in general to be used in doors of exits and in
doors of areas leading to exits.

Locks, which during the normal use of the premises can be
opened from the inside without a key in an emergency, are
used in production and storage occupancies.

101B

101B

101B

101B

101B

52151

52.155

52.15.6

52157

52.16.1

Doors shall be arranged to be opened readily from the egress
side whenever the building is occupied. Locks, if provided,
shall not require the use of a key, a tool, or special knowledge
or effort for operation from the egress side of the building.

A latch or other fastening device on a door shall be provided
with a releasing device that has an obvious method of
operation and that is readily operated under all lighting
conditions. The releasing mechanism for any latch shall be
located not less than 865 mm and not more than 1220 mm
above the finished floor. Doors shall be openable with not
more than one releasing operation.

Where pairs of doors are required in a means of egress, each
leaf of the pair shall be provided with its own releasing device.
Devices that depend on the release of one door before the
other shall not be used.

Devices shall not be installed in connection with any door on
which panic hardware or fire exit hardware is required if such
device prevents or is intended to prevent the free use of the
door for purposes of egress.

In industrial occupancies approved, listed, delayed egress
locks shall be permitted to be installed on doors serving low-
and ordinaryhazard contents in buildings protected
throughout by an approved, supervised automatic fire
detection system or an approved, supervised automatic
sprinkler system, provided the criteria in (A) through (D) are
met.
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El

10.6.3

The arrangements for access control must not prevent safe
exit from a building.

101B

52162

(A) The doors shall unlock upon actuation of an approved,
supervised automatic sprinkler system, or upon the actuation
of any heat detector or activation of not more than two
smoke detectors of an approved, supervised automatic fire
detection system.

(B) The doors shall unlock upon loss of power controlling the
lock or locking mechanism.

(C) An irreversible process shall release the lock within 15
seconds upon activation of a force to the release device
required in 5.2.1.5.5. The force to initiate the lock-releasing
process shall not have to be applied continuously for more
than 3 seconds. The force applied to initiate the lock-releasing
process shall not have to exceed 67 N. The initiation of the
release process shall activate an audible signal in the vicinity
of the door. Once the door lock has been released by the
application of force to the releasing device, relocking shall be
by manual means only.

(D) On the door adjacent to the release device, there shall be
a readily visible, durable sign in letters not less than 25 mm
high and not less than 3.2 mm in stroke width on a
contrasting background that reads as follows: PUSH UNTIL
ALARM SOUNDS. DOOR CAN BE OPENED IN 15 SECONDS.

In industrial occupancies doors in the means of egress shall be
permitted to be equipped with an approved entrance and
egress access control system, provided the following criteria
are met:

(1) A sensor, arranged to detect an occupant approaching the
doors, shall be provided on the egress side, and the doors
shall be arranged to unlock in the direction of egress upon
detection of an approaching occupant or loss of power to the
Sensor.

(2) Loss of power to that part of the access control system
that locks the doors shall automatically unlock the doors in
the direction of egress.
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101B

5.115

(3) The doors shall be arranged to unlock in the direction of
egress from a manual release device located 1015 mm to
1220 mm vertically above the floor and within 1525 mm of
the secured doors. The manual release device shall be readily
accessible and clearly identified by a sign that reads as
follows: PUSH TO EXIT. When operated, the manual release
device shall result in direct interruption of power to the lock
— independent of the access control system electronics —
and the doors shall remain unlocked for at least 30 seconds.

(4) Activation of the building fire-protective signaling system,
if provided, shall automatically unlock the doors in the

direction of egress, and the doors shall remain unlocked until
the fire-protective signaling system has been manually reset.

(5) Activation of the building automatic sprinkler or fire
detection system, if provided, shall automatically unlock the
doors in the direction of egress, and the doors shall remain
unlocked until the fire-protective signaling system has been
manually reset.

Doors that serve high-hazard contents areas with occupant
loads of more than five shall be permitted to be provided with
a latch or lock only if it is panic hardware or fire exit hardware
that complies with 5.2.1.7.

Panic and fire
exit hardware

101B

52171

In any occupancy any door serving high-hazard contents area
with an occupant load of 5 or more persons shall be equipped
with panic or fire exit hardware. Such a releasing device shall
meet the following criteria:

(1) It shall consist of cross bars or push pads, the actuating
portion of which extends across not less than one-half of the
width of the door leaf and not less than 865 mm nor more
than 1220 mm above the floor.

(2) It shall be constructed so that a horizontal force not
exceeding 67 N actuates the cross bar or push pad and
latches.
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101B

101B

52172

52173

Only approved panic hardware shall be used on doors that are
not fire doors. Only approved fire exit hardware shall be used
on fire doors.

Required panic hardware and fire exit hardware shall not be
equipped with any locking device, set screw, or other
arrangement that prevents the release of the latch when
pressure is applied to the releasing device. Devices that hold
the latch in the retracted position shall be prohibited on fire
exit hardware.

Exception : Listed and approved devices that hold the latch in
the retracted position shall be permitted on fire exit
hardware.

Walking
surfaces

101B

101B

101B

101B

5132

5133

5134

5213

Abrubt changes in elevation shall not exceed 6.3 mm.
Changes in elevation exceeding 6.3 mm but not exceeding 13
mm shall be beleved 1 to 2. Changes in elevation exceeding
13 mm shall be considered a change in level and shall be
subject to the requirements of 5.1.5.

Walking surfaces shall be nominally level. The slope of walking
surface in the direction of travel shall not exceed 1 in 20
unless the ramp requirements of 5.2.5 are met. The slope
perpendicular to the direction of travel shall not exceed 1 in
48.

Walking surfaces shall be slip resistant under foreseeable
conditions. The walking surface of each element in the means
of egress shall be uniformly slip resistant along the natural
path of travel.

The elevation of the floor surfaces on both sides of a door
shall not vary by more than 13 mm. The elevation shall be
maintained on both sides of the doorway for a distance not
less than the width of the widest leaf. Thresholds at doorways
shall not exceed 13 mm in height. Raised thresholds and floor
level changes in excess of 6.3 mm at doorways shall be
beveled with a slope not steeper than 1 in 2.

Furnishing in
means of

El

10.5.5

Materials, building elements or facilities which increase the 101
fire load or which endanger life safety through their smoke
production must not be placed in exits.

7.1.10.21

No furnishings, decorations, or other objects shall obstruct
exits or their access thereto, egress therefrom, or visibility
thereof.
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EUTESS

7.1.10.2.2

No obstruction by railings, barriers, or gates shall divide the
means of egress into sections appurtenant to individual
rooms, apartments, or other occupied spaces.

| 5. Separation of exits

El
El

10.5.1

10.5.2

An exit is in general considered as a fire compartment of its
own.

The exits in maximum 24 m high buildings of class P1 with
maximum 8 stories shall be at least fire-separated.

The exits in higher than 24 m high buildings of class P1 with
maximum 16 stories shall be at least fire-proof.

101B
(101)

101B
(101)

(101)

(101)

(101B)

(101B)

(101B)

(101B)

51.1.2.1
(7.1.3.2.1)

51.1.2.1
(7.1.3.2.1)

(7.1.3.2.1)

(7.1.3.2.1)

(5.1.1.2.1)

(5.1.1.2.1)

(5.1.1.2.1)

(5.1.1.2.1)

Where an exit is required to be separated from other parts of
the building, exits shall meet following requirements:

(A) Separation shall have not less than 1-hour fire resistance
rating when connecting 3 stories or less. Opening protectives
shall have not less than 1-hour fire protection rating.

(2) The separation specified in 7.1.3.2.1(1) (Code 101B
5.1.1.2.1(A)) shall be supported by construction having not
less than a 1-hour fire resistance rating.

(6) Structural elements, or portions thereof, that support exit
components and either penetrate into a fire resistance—rated
assembly or are installed within a fire resistance—rated wall
assembly shall be protected, as a minimum, to the fire
resistance rating required by 7.1.3.2.1(1) (Code 101B
5.1.1.2.1.(A)).

(C) Openings therein shall be protected by fire door
assemblies equipped with door closers complying with
5.2.1.8.

(D) Openings in exit enclosures shall be limited to those
necessary to access the enclosure from normally occupied
spaces and corridors for egress from the enclosure.

(E) Penetrations into and openings throughan exit enclosure
assembly shall be prohibited except for electrical conduit
serving the stairway, required exit doors, ductwork and
equipment necessary for indipendentstair pressuration, water
or steam piping necessary for the heating or cooling of the
exit enclosure, sprinkler piping and standpipes.

(F) Penetrations or communication openings shall be
prohibited between adjecent exit enclosures.
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Area RakMK  RakMK RakMK rule NFPA NFPA NFPA rule
section paragraph code  paragraph
(102) (7.1.3.2.1)  (12) Membrane penetrations shall be permitted on the exit
access side of the exit enclosure and shall be protected in
accordance with 8.3.5.6.
5.5.1.10.2 Ancillary facilities in special-purpose industrial occupancies
where delayed evacuation is anticipated shall have no less
than a 2-hour fire resistance—rated separation from the
predominant industrial occupancy and shall have one means
of egress that is separated from the predominant industrial
occupancy by 2-hour fire resistance—rated construction.
Stairs E1l 10.1.1 Passageways leading to an exit may include stairs between 101B 5.2.251 All inside stairs serving as an exit or exit component shall be
different levels only if the levels can be considered to belong enclosed in accordance with 5.1.1.2.
to the same evacuation area. 101B 5.2.25.2 Where nonrated walls or unprotected openings enclose the
E1l 10.5.3 The flights of stairs and landings shall meet the requirements exterior of a stairway and the walls or openings are exposed
of class R 30 when the fire load of the rooms leading to the by other parts of the building at an angle of not more than
exit is less than 600 MJ/m2. The corresponding requirement is 180 degrees, the building enclosure walls within 3050 mm
R 60, when the fire load is higher than that. (P1 ja P2 luokka) horizontally of the nonrated wall or unprotected opening shall
be constructed as required for stairway enclosures, including
E1l 10.5.3 The flights of stairs and landings of an exit in buildings of class opening protectives. Construction shall extend vertically from
P1 with more than two storeys shall be made of building the ground to a point 3050 mm above the topmost landing of
materials at least of class A2—s1, d0. the stairs or to the roofline, whichever is lower.
El 10.5.4 The required protective cladding K2 30, A2-s1, d0 can be
replaced by a construction that will protect structures behind Exception : The fire resistance rating of the separation
it from ignition, charring or other damage (El 30, A2-s1, dO - extending 3050 mm from the stairs shall not be required to be
class materials).* more than 1 hour with openings having a 3/4-hour fire
resistance rating.
52253 There shall be no enclosed, usable space within an exit

enclosure, including under stairs, nor shall any open space
within the enclosure be used for any purpose that has the
potential to interfere with egress.

Exception : Enclosed usable space shall be permitted under
stairs if the space is separated from the stair enclosure by the
same fire resistance as the exit enclosure. Entrance to such
enclosed usable space shall not be from within the stair
enclosure. (See also 5.1.1.2.3.)
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Outside stairs 101B

101B

52263

52264

Outside stairs shall be separated from the interior of the
building by walls with the fire resistance rating required for
enclosed stairs with fixed or self-closing opening protectives.
This construction shall extend vertically from the ground to a
point 3050 mm above the topmost landing of the stairs or to
the roofline, whichever is lower, and no less than 3050 mm
horizontally.

Exception 1 : Outside stairs serving an exterior exit access
balcony that has two remote outside stairways or ramps shall
be permitted to be unprotected.

Exception 2 : Outside stairs serving not more than two
adjacent stories, including the story of exit discharge, shall be
permitted to be unprotected where there is a remotely
located second exit.

Exception 3 : The fire resistance rating of the separation
extending 3050 mmfrom the stairs shall not be required to be
more than 1 hour with openings having a 3/4-hour fire
protection rating.

All openings below an outside stair shall be protected with an
assembly having a 3/4-hour fire protection rating under one of
the following conditions:

(1) Where located in a court, the smallest dimension of which
is not more than one-third its height.

(2) Where located in an alcove having a width not exceeding
one-third its height and a depth exceeding one-fourth its
height.

Ramps 101B

5255

Ramps in a required means of egress shall be enclosed or
protected as a stair in accordance with 5.2.2.5 and 5.2.2.6.
The use of Exception 2 to 5.2.2.6.3 shall be prohibited.

Exit passageways

5.2.6.2

An exit passageway shall be separated from other parts of the
building as specified in 5.1.1.2.

Exception: Fire windows shall be permitted to be installed in
such a separation in a building protected throughout by an
approved, supervised automatic sprinkler system.
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5.2.6.3

An exit passageway that serves as a discharge from a stair
enclosure shall have not less than the same fire resistance
rating and opening protective fire protection rating as those
required for the stair enclosure.

Smoke proof

enclosures

Ventilation

El

10.4.2

When a passageway becomes narrower the staircase shall be
equipped with a smoke vent which can be triggered from the
entrance level of the staircase or by an automatic smoke

101B

101

5231

5232

5233

5234

7.2.3.7

Smokeproof enclosures shall be permitted to be used in the
means of egress. Where smokeproof enclosures are used in
the means of egress, they shall conform to the general
requirements of Section 5.1, the special requirements of
5.2.3, and the building code.

A smokeproof enclosure shall be enclosed from the highest
point to the lowest point by barriers that have 2-hour fire
resistance ratings. Where a vestibule is used, it shall be within
the 2-hour rated enclosure and shall be considered part of the
smokeproof enclosure.

Where a vestibule is provided, the doorway into the vestibule
shall be protected with an approved fire door assembly that
has a 11/2-hour fire protection rating, and the fire door
assembly from the vestibule to the smokeproof enclosure
shall have at least a 20-minute fire protection rating. Doors
shall be designed to minimize air leakage and shall be self-
closing or shall be automatic-closing by actuation of a smoke
detector within 3050 mm of the vestibule door.

Every smokeproof enclosure shall discharge into a public way,
into a yard or court having direct access to a public way, or
into an exit passageway. Such exit passageways shall be
without openings other than the entrance from the
smokeproof enclosure and the door to the outside yard,
court, or public way. The exit passageway shall be separated
from the remainder of the building by a 2-hour fire resistance
rating.

Smokeproof enclosures using natural ventilation shall comply
with Code 101B 5.2.3.2 and all of the following:
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ejector.*

101

101

101

7.2.3.8

72381

72382

(1) Where access to the enclosure is by means of an open
exterior balcony, the door assembly to the enclosure shall
have a minimum 11/2-hour fire protection rating and shall be
self-closing or shall be automatic-closing by actuation of a
smoke detector.

(2) Openings adjacent to the exterior balcony specified in
7.2.3.7(1) shall be protected in accordance with Code 101B
5.2.2.6.4.

(3) Every vestibule shall have a net area of not less than 1.5
m2 of opening in an exterior wall facing an exterior court,
yard, or public space not less than 6100 mm in width.

(4) Every vestibule shall have a minimum dimension of not
less than the required width of the corridor leading to it and a
dimension of not less than 1830 mm in the direction of travel.

Smokeproof enclosures using mechanical ventilation shall
comply with 7.2.3.3 and the requirements of 7.2.3.8.1
through 7.2.3.8.4.

Vestibules shall have a dimension of not less than 1120 mm in
width and not less than 1830 mm in the direction of travel.

The vestibule shall be provided with not less than one air
change per minute, and the exhaust shall be 150 percent of
the supply. Supply air shall enter and exhaust air shall
discharge from the vestibule through separate tightly
constructed ducts used only for such purposes. Supply air shall
enter the vestibule within 150 mm of the floor level. The top
of the exhaust register shall be located not more than 150
mm below the top of the trap and shall be entirely within the
smoke trap area. Door leaves, when in the open position, shall
not obstruct duct openings. Controlling dampers shall be
permitted in duct openings if needed to meet the design
requirements.
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101

101

101

101

7.2.3.8.3

7.2.3.84

72391

7.239.2

To serve as a smoke and heat trap and to provide an upward-
moving air column, the vestibule ceiling shall be not less than
510 mm higher than the door opening into the vestibule. The
height shall be permitted to be decreased where justified by
engineering design and field testing.

The stair shall be provided with a dampered relief opening at
the top and supplied mechanically with sufficient air to
discharge at least 70.8 m3/min through the relief opening
while maintaining a positive pressure of not less than 25
N/m2 in the stair, relative to the vestibule with all door leaves
closed.

Smokeproof enclosures using pressurization shall use an
approved engineered system with a design pressure
difference across the barrier of not less than 12.5 N/m2 in
sprinklered buildings, or 25 N/m2 in nonsprinklered buildings,
and shall be capable of maintaining these pressure differences
under likely conditions of stack effect or wind. The pressure
difference across door openings shall not exceed that which
allows the door leaves to begin to be opened by a force of 133
N in accordance with Code 101B 5.2.1.4.7.

Equipment and ductwork for pressurization shall be located in
accordance with one of the following specifications:

(1) Exterior to the building and directly connected to the
enclosure by ductwork enclosed in noncombustible
construction

(2) Within the enclosure with intake and exhaust air vented
directly to the outside or through ductwork enclosed by a 2-
hour fire-resistive rating

(3) Within the building under the following conditions:

(@) Where the equipment and ductwork are separated from
the remainder of the building, including other mechanical
equipment, by a 2-hour fire-resistive rating
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Door leaf
closers

Emergency
power system

101

101

101

101

101

7.2.3.9.3

7.2.3.10.1

7.2.3.10.2

7.2.3.11

7.2.3.12

(b) Where the building, including the enclosure, is protected
throughout by an approved, supervised automatic sprinkler
system, and the equipment and ductwork are separated from
the remainder of the building, including other mechanical
equipment, by not less than a 1-hour fire-resistive rating

In all cases specified by 7.2.3.9.2(1) through (3), openings into
the required fire resistance—rated construction shall be limited
to those needed for maintenance and operation and shall be
protected by self-closing fire protection-rated devices in
accordance with 8.3.4.

For both mechanical ventilation and pressurized enclosure
systems, the activation of the systems shall be initiated by a
smoke detector installed in an approved location within 3050
mm of each entrance to the smokeproof enclosure.

The required mechanical system shall operate upon the
activation of the smoke detectors specified in 7.2.3.10.1 and
by manual controls accessible to the fire department. The
required system also shall be initiated by the following, if
provided:

(1) Waterflow signal from a complete automatic sprinkler
system

(2) General evacuation alarm signal

The activation of an automatic closing device on any door leaf
in the smokeproof enclosure shall activate all other automatic-
closing devices on door leaves in the smokeproof enclosure.

Power shall be provided as follows:

(1) A Type 60, Class 2, Level 2 EPSS for new mechanical
ventilation equipment shall be provided in accordance with
NFPA 110, Standard for Emergency and Standby Power
Systems.

(2) A previously approved existing standby power generator
installation with a fuel supply adequate to operate the
equipment for 2 hours shall be permitted in lieu of
7.2.3.12(1).
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Testing

101

7.2.3.13

(3) The generator shall be located in a room separated from
the remainder of the building by fire barriers having a
minimum 1-hour fire resistance rating.

Before the mechanical equipment is accepted by the authority
having jurisdiction, it shall be tested to confirm that it is
operating in compliance with the requirements of 7.2.3 (Code
101B Section 5.2.3). All operating parts of the system shall be
tested semiannually by approved personnel, and a log shall be
kept of the results.

Exclusion

101B

51118

There shall be no requirements for exit access corridor wall
construction.

| 6. Exit marking

El
El
El

10.6.4

10.6.4

10.6.5

Premises, from which evacuation may otherwise be difficult, 101B
shall be provided with exit signs.*

Ministry of Interior has given a regulation on building escape

route marking and lighting (805/2005).*

If the doors of exits and the access to them are not clearly

visible or if other doors may confuse the evacuees, the exits 101B
and the access to them shall be marked, where required.

101B

101B

5.10.11

5.10.1.2

5.10.1.3

5.10.1.4

Means of egress shall be marked in accordance with this
section for every building and structure except Special
purpose industrial occupancies without routine occupancy, or
daylight operations with windows.

Exits, other than main exterior exit doors that obviously and
clearly are identifiable as exits, shall be marked by an
approved sign readily visible from any direction of exit access.

Tactile signage shall be located at each door into an exit stair
enclosure, and such signage shall read as follows: EXIT.
Signage shall comply with ICC/ANSI A117.1, American
National Standard for Accessible and Usable Buildings and
Facilities, and shall be installed adjacent to the latch side of
the door 152 cm above the finished floor to the centerline of
the sign.

Access to exits shall be marked by approved, readily visible
signs in all cases where the exit or way to reach the exit is not
readily apparent to the occupants. Sign placement shall be
such that no point in an exit access corridor exceeds the rated
viewing distance or 30 m, whichever is less, from the nearest
sign.
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101B

101B

101B

101B

101B

101B

5.10.1.7

5.10.2

5.10.3

5.10.4

5.10.5.1

5.10.5.2

Every sign required in Section 5.10 shall be located and of
such size, distinctive color, and design that it is readily visible
and shall provide contrast with decorations, interior finish, or
other signs. No decorations, furnishings, or equipment that
impairs visibility of a sign shall be permitted. No brightly
illuminated sign (for other than exit purposes), display, or
object in or near the line of vision of the required exit sign
that could detract attention from the exit sign shall be
permitted.

A sign complying with 5.10.3 with a directional indicator
showing the direction of travel shall be placed in every
location where the direction of travel to reach the nearest exit
is not apparent.

Signs required by 5.10.1 and 5.10.2 shall have the word EXIT
or other appropriate wording in plainly legible letters.

Exception : Where approved by the authority having
jurisdiction, pictograms shall be permitted.

Where emergency lighting facilities are required by 5.9.1.1,
the signs, other than approved selfluminous signs and listed
photoluminescent signs in accordance with 5.10.7.2, shall be
illuminated by the emergency lighting facilities. The level of
illumination of the signs shall be in accordance with 5.10.6.3
or 5.10.7 for the required emergency lighting duration as
specified in 5.9.2.1. However, the level of illumination shall be
permitted to decline to 60 percent at the end of the
emergency lighting duration.

Every sign required by 5.10.1.2 or 5.10.1.4, other than where
operations or processes require low lighting levels, shall be
suitably illuminated by a reliable light source. Externally and
internally illuminated signs shall be legible in both the normal
and emergency lighting mode.

Every sign required to be illuminated by 5.10.6.3 and 5.10.7
shall be continuously illuminated as required under the
provisions of Section 5.8.
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RakMK
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101B 5.10.6.1

101B 5.10.6.2

Exception : lllumination for signs shall be permitted to flash
on and off upon activation of the fire alarm system.

Externally illuminated signs required by 5.10.1 and 5.10.2
shall have the word EXIT or other appropriate wording in
plainly legible letters not less than 150 mm high, with the
principal strokes of letters not less than 19 mm wide. The
word EXIT shall have letters of a width not less than 5 cm,
except the letter |, and the minimum spacing between letters
shall be not less than 9.5 mm. Signs larger than the minimum
established in this paragraph shall have letter widths, strokes,
and spacing in proportion to their height.

Exception 1 : This requirement shall not apply to marking
required by 5.10.1.3 and 5.10.1.5.

Exception 2 : Where approved by the authority having
jurisdiction, pictograms shall be permitted.

The directional indicator shall be located outside of the EXIT
legend, not less than 9.5 mm from any letter. The directional
indicator shall be of a chevron type, as shown in Figure
5.10.6.2. The directional indicator shall be identifiable as a
directional indicator at a distance of 12m. A directional
indicator larger than the minimum established in this
paragraph shall be proportionately increased in height, width,
and stroke. The directional indicator shall be located at the
end of the sign for the direction indicated.

FIGURE 5.10.6.2 Chevron-Type Indicator.
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NFPA
paragraph

NFPA rule

101B

101B

101B

101B

101B

5.10.6.3

5.10.7.1

5.10.7.2

7.10.8.2

5.10.8.1

Externally illuminated signs shall be illuminated by not less
than 54 lux at the illuminated surface and shall have a
contrast ratio of not less than 0.5.

Internally illuminated signs shall be listed in accordance with
UL 924, Standard for Safety Emergency Lighting and Power
Equipment.

Exception : This requirement shall not apply to signs that are
in accordance with 5.10.1.3 and 5.10.1.6.

The face of a photoluminescent sign shall be continually
illuminated while the building is occupied. The illumination
levels on the face of the photoluminescent sign shall be in
accordance with its listing. The charging illumination shall be a
reliable light source as determined by the authority having
jurisdiction. The charging light source shall be of a type
specified in the product markings.

Special signs, where required by other provisions of this Code,
shall comply with the visual character requirements of
ICC/ANSI A117.1, American National Standard for Accessible
and Usable Buildings and Facilities.

Any door, passage, or stairway that is neither an exit nor a
way of exit access and that is located or arranged so that it is
likely to be mistaken for an exit shall be identified by a sign
that reads as follows: NO EXIT. Such sign shall have the word
NO in letters 5 cm high with a stroke width of 9.5 mm and the
word EXIT in letters 2.5 cm high, with the word EXIT below
the word NO.

Stairs

101

722541

New enclosed stairs serving three or more stories shall comply
with 7.2.2.5.4.1(A) through 7.2.2.5.4.1(0).

(A) The stairs shall be provided with special signage within the
enclosure at each floor landing.
(B) The signage shall indicate the floor level.

(C) The signage shall indicate the terminus of the top and
bottom of the stair enclosure.

(D) The signage shall indicate the identification of the stair
enclosure.

(E) The signage shall indicate the floor level of, and the
direction to, exit discharge.
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(F) The signage shall be located inside the stair enclosure.

(G) The bottom of the signage shall be located a minimum of
1220 mm above the floor landing, and the top of the signage
shall be located a maximum of 84 in. (2135 mm) above the
floor landing.

(H) The signage shall be in a position that is visible when the
door is in the open or closed position.

(1) The signage shall comply with 7.10.8.1 (Code 101B 5.10.5)
and 7.10.8.2 of this Code.

(9) The floor level designation shall also be tactile in
accordance with ICC/ANSI A117.1, American National
Standard for Accessible and Usable Buildings and Facilities.

(K) The signage shall be painted or stenciled on the wall or on
a separate sign securely attached to the wall.

(L) The stairway identification shall be located at the top of
the sign in minimum 25 mm high lettering and shall be in
accordance with 7.10.8.2.

(M) Signage that reads NO ROOF ACCESS shall designate
stairways that do not provide roof access. Lettering shall be a
minimum of 1 in. (25 mm) high and shall be in accordance
with 7.10.8.2.

(N) The floor level number shall be located below the stairway
identifier in minimum 125 mm high numbers and shall be in
accordance with 7.10.8.2. Mezzanine levels shall have the
letter “M” or other appropriate identification letter preceding
the floor number, while basement levels shall have the letter
“B” or other appropriate identification letter preceding the
floor level number.

(O) Identification of the lower and upper terminus of the
stairway shall be on the sign in minimum 25 mm high letters
or numbers and shall be in accordance with 7.10.8.2.
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101B

101

101

52255

722543

722544

Where an enclosed stair requires travel in an upward direction
to reach the level of exit discharge, signs with directional
indicators that indicate the direction to the level of exit
discharge shall be provided at each floor level landing from
which upward direction of travel is required. Such signage
shall be readily visible when the door is in the open or closed
position.

Exception 1: Where signs required by Code 101 7.2.2.5.4 are
provided.

Exception 2 : Stairs that extend not more than one story
below the level of exit discharge where the exit discharge is
clearly obvious.

Where new contrasting marking is applied to stair treads,
such marking shall comply with all of the following:

(1) The marking shall include a continuous strip as a coating
on, or as a material integral with, the full width of the leading
edge of each tread.

(2) The marking shall include a continuous strip as a coating
on, or as a material integral with, the full width of the leading
edge of each landing nosing.

(3) The marking strip width, measured horizontally from the
leading vertical edge of the nosing, shall be consistent at all
nosings.

(4) The marking strip width shall be 25 mm to 51 mm.

Where new contrast marking is provided for stairway
handrails, it shall be applied to, or be part of, at least the
upper surface of the handrail; have a minimum width of 13
mm; and extend the full length of each handrail. After
marking, the handrail shall comply with Code 101B 5.2.2.4.5.
Where handrails or handrail extensions bend or turn corners,
the stripe shall be permitted to have a gap of not more than
100 mm.

| 7. Exit illumination

E1l 10.6.4 Premises, from which evacuation may otherwise be difficult, 101B
shall be provided with emergency or exit lighting or both.

58.1.1

lllumination of means of egress shall be provided in
accordance with this section for every building and structure.
For the purposes of this requirement, exit access shall include
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E1l 10.6.4 Ministry of Interior has given a regulation on building escape

route marking and lighting (805/2005).*

101B

101B

101

101B

101B

101B

5.8.1.2

5.8.1.3

7.8.1.3

58.14

5.8.1.5

5.8.2.1

only designated stairs, aisles, corridors, ramps, escalators, and
passageways leading to an exit. For the purposes of this
requirement, exit discharge shall include only designated
stairs, aisles, corridors, ramps, escalators, walkways, and exit
passageways leading to a public way.

lllumination of means of egress shall be continuous during the
time that the conditions of occupancy require that the means
of egress be available for use. Artificial lighting shall be
employed at such places and for such periods of time
asrequired to maintain the illumination to the minimum
criteriavalues herein specified.

Exception : Automatic, motion sensor—type lighting switches
shall be permitted within the means of egress, provided that
switch controllers are equipped for fail-safe operation,
illumination timers are set for no less than a 15-minute
duration, and the motion sensor is activated by any occupant
movement in the area served by the lighting units.

The floors and other walking surfaces within an exit and
within the portions of the exit access and exit discharge
designated in 5.8.1.1 shall be illuminated to values of not less
than 10.8 lux measured at the floor.

(1) During conditions of stair use, the minimum illumination of
new stairs shall be at least 108 lux, measured at the walking
surfaces.

Required illumination shall be arranged so that the failure of
any single lighting unit will not result in an illumination level in
any designated area of less than 2.2 lux.

The equipment or units installed to meet the requirements of
Section 5.10 shall be permitted also to serve the function of
illumination of means of egress, provided that all
requirements of Section 5.8 for such illumination are met.

lllumination of means of egress shall be from a source
considered reliable by the authority having jurisdiction.
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101B

101B

101B

101B

101B

5.8.2.2

50.11

5912

59.1.3

59.21

Battery-operated electric lights and other types of portable
lamps or lanterns shall not be used for primary illumination of
means of egress. Battery-operated electric lights shall be
permitted to be used as an emergency source to the extent
permitted by Section 5.9.

Emergency lighting facilities for means of egress shall be
provided in accordance with this section for the following:

(1) Industrial occupancies exept special purpose without
routine occupancy, or daylight operations with windows.

(3) High-rise buildings.
(4) At doors equipped with delayed egress locks.

For the purposes of this requirement, exit access shall include
only designated stairs, aisles, corridors, ramps, escalators, and
passageways that lead to an exit. For the purposes of this
requirement, exit discharge shall include only designated
stairs, ramps, aisles, walkways, and escalators that lead to a
public way.

Where maintenance of illumination depends on changing
from one energy source to another, a delay of not more than
10 seconds shall be permitted.

Emergency illumination shall be provided for a period of 1172
hours in the event of failure of normal lighting. Emergency
lighting facilities shall be arranged to provide initial
illumination that is not less than an average of 10.8 lux and a
minimum at any point of 1.1 lux, measured along the path of
egress at floor level. lllumination levels shall be permitted to
decline to an average of 6.5 lux and a minimum at any point
of 0.65 lux at the end of the emergency lighting time duration.
A maximum-to-minimum illumination uniformity ratio of 40
to 1 shall not be exceeded.



LITE 1le. Comparison of NFPA and RakMK

47

Area

RakMK
section

RakMK
paragraph

RakMK rule

NFPA
code

NFPA
paragraph

NFPA rule

101B

101B

101B

101B

101B

5.9.2.2

5.9.23

59.24

59.25

5.9.3

The emergency lighting system shall be arranged to provide
the required illumination automatically in the event of any
interruption of normal lighting, such as any failure of a public
utility or other outside electrical power supply; the opening of
a circuit breaker or fuse; or any manual act(s), including
accidental opening of a switch controlling normal lighting
facilities.

Emergency generators that provide power to emergency
lighting systems shall be installed in accordance with NFPA
110, Standard for Emergency and Standby Power Systems.
Stored electrical energy systems, where required in this Code,
shall be installed in accordance with NFPA 111, Standard on
Stored Electrical Energy Emergency and Standby Power
Systems.

Battery-operated emergency lights shall use only reliable
types of rechargeable batteries provided with suitable
facilities for maintaining them in properly charged condition.
Batteries used in such lights or units shall be approved for
their intended use and shall comply with NFPA 70, National
Electrical Code.

The emergency lighting system either shall be continuously in
operation or shall be capable of repeated automatic operation
without manual intervention.

High-rise buildings shall be provided with Class 1, Type 60
standby power in accordance with NFPA 70, National
Electrical Code, and NFPA 110, Standard for Emergency and
Standby Power Systems. The standby power system shall have
a capacity and rating sufficient to supply all required
equipment. Selective load pickup and load shedding shall be
permitted in accordance with NFPA 70. The standby power
system shall be connected to the following:

(1) Emergency lighting system.

(2) At least one elevator serving all floors and transferable to
any elevator. (Note! Elevators excluded from this
comparison.)
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(3) Mechanical equipment for smokeproof enclosures.

* Free translation



8.3.4

8.34.1

8.3.4.2

8.34.21

8.3.4.3

8.3.4.4

LITE 1f. NFPA Code 101 8.3.4

Opening Protectives

Every opening in a fire barrier shall be protected to limit the spread of fire and
restrict the movement of smoke from one side of the fire barrier to the other.

The fire protection rating for opening protectives in fire barriers, fire-rated
smoke barriers, and fire-rated smoke partitions shall be in accordance with
Table 8.3.4.2, except as otherwise permitted in 8.3.4.3 or 8.3.4.4.

Fire-rated glazing assemblies marked as complying with hose stream
requirements (H) shall be permitted in applications that do not require
compliance with hose stream requirements. Fire-rated glazing assemblies
marked as complying with temperature rise requirements (T) shall be
permitted in applications that do not require compliance with temperature
rise requirements. Fire-rated glazing assemblies marked with ratings that
exceed the ratings required by this Code (XXX) shall be permitted.

Existing fire door assemblies having a minimum 3/4-hour fire protection rating
shall be permitted to continue to be used in vertical openings and in exit
enclosures in lieu of the minimum 1-hour fire protection rating required by
Table 8.3.4.2.

Where a 20-minute fire protection—rated door is required in existing
buildings, an existing 13/4 in. (44 mm) solidbonded wood-core door, an
existing steel-clad (tin-clad) wood door, or an existing solid-core steel door
with positive latch and closer shall be permitted, unless otherwise specified
by Chapters 11 through 43.



8.3.5.6
8.3.5.6.1

8.3.5.6.2

8.3.5.6.3

LITE 19. NFPA Code 101 8.3.5.6

Membrane penetrations

Membrane penetrations for cables, cable trays, conduits, pipes, tubes, combustion vents and exhaust
vents, wires, and similar items to accommodate electrical, mechanical, plumbing, and communications
systems that pass through a membrane of a wall, floor, or floor/ceiling assembly constructed as a fire

barrier shall be protected by a firestop system or device and shall comply with 8.3.5.1 through 8.3.5.5.2.
I ne TIrestop System or device shall be tested In accoraance With As| M E 814, standard |est Metnod Tor

Fire Tests of Through Penetration Fire Stops, or ANSI/UL 1479, Standard for Fire Tests of Through-
Penetration Firestops, at a minimum positive pressure differential of 2.5 N/m2 between the exposed and

the unexposed surface of the test assembly, unless one of the following applies:
(1) Membrane penetrations of ceilings that are not an integral part of a fire resistance—rated

floor/ceiling or roof/ceiling assembly shall be permitted.

(2) Membrane penetrations of steel, ferrous, or copper conduits, and pipes, tubes, or combustion vents
or exhaust vents, shall be permitted where the annular space is protected with an approved material

and the aggregate area of the openings does not exceed 0.06 m2 in any 9.3 m2 of ceiling area.
(3) Electrical outlet boxes and fittings shall be permitted, provided that such devices are listed for use in

fire resistance—rated assemblies and are installed in accordance with their listing.
(4) The annular space created by the membrane penetration of a fire sprinkler shall be permitted,

provided that the space is covered by a metal escutcheon plate.
Where walls or partitions are required to have a minimum 1-hour tire resistance rating, recessed fixtures

shall be installed in the wall or partition in such a manner that the required fire resistance is not
reduced, unless one of the following is met:

(1) Any steel electrical box not exceeding 0.01 m2 shall be permitted where the aggregate area of the
openings provided for the boxes does not exceed 0.06 m2 in any 9.3 m2 of wall area, and, where outlet
boxes are installed on opposite sides of the wall, the boxes shall be separated by one of the following:
(a) Horizontal distance of not less than 610 mm

(b) Horizontal distance of not less than the depth of the wall cavity, where the wall cavity is filled with
cellulose loose-fill, rock wool, or slag wool insulation.

(c) Solid fireblocking

(d) Other listed materials and methods

(2) Membrane penetrations for any listed electrical outlet box made of any material shall be permitted,
provided that such boxes have been tested for use in fire resistance-rated assemblies and are installed in
accordance with the instructions included in the listing.

(3) The annular space created by the membrane penetration of a fire sprinkler shall be permitted,

provided that the space is covered by a metal escutcheon plate.
(4) Membrane penetrations by electrical boxes ot any size or type, which have been listed as part ot a

wall opening protective material system for use in fire resistance-rated assemblies and are installed in
accordance with the instructions included in the listing, shall be permitted.



11.7
11.7.1

LITE 1h. RakMK E1 11.7

Turvallisuusselvitys

Henkil6turvallisuuden kannalta vaativiin kohteisiin, joissa
paloturvallisuuden riskit johtuvat tilojen kayt-totavasta ja henkildiden
rajoitetusta tai alentuneesta toimintakyvysta, tulee suunnittelun
alkuvaiheessa laatia erityinen turvallisuusselvitys. Tamén pohjalta
maaritetaan rakenteelliset ja muut toimenpiteet riittavan turvallisuustason
saavuttamiseksi. Turvallisuusselvitys laaditaan yhteistydssa kohteen
suunnittelijoi-den ja kayttajien, turvallisuudesta vastaavien viranomaisten
sekd muiden tarpeellisten tahojen kanssa.

Edell4 tarkoitettuja kohteita ovat mm. hoitolaitokset seka sellaiset
majoitustilat ja asunnot, jotka on tarkoitettu hen-kilGille, joiden
poistumismahdollisuudet alentuneen toi-mintakyvyn seurauksena ovat
tavanomaista huonommat.

Tulipalotilanteessa kriittisia toimintakykyyn vaikuttavia tekijoita ovat
havainto-, ymmarrys- ja lilkkkumiskyky.

Padsuunnittelija on vastuussa siitd, etta suunnittelussa tar-vittavat
laht6tiedot ovat kdytettavissa.

Turvallisuusselvityksen laatimiseksi tarvitaan kohteen turvallisuuteen
liittyvat tiedot eri osapuolilta. Toiminnan harjoittaja maarittelee toiminnan
luonteen ja kaytettévissa olevat resurssit. Paasuunnittelija maarittelee
rakennukseen liittyvat asiat. Pelastuslaitos antaa tiedot
toimintavalmiudesta.

Safety assessment

For building works which are demanding from the point of life safety and
where the risks for fire safety depend on the use of the premises and the
restricted or reduced capabilities of the occupants, a particular safety
assessment shall be worked out at an early stage of the design work. The
structural and other means, which are necessary for reaching a sufficient
level of safety, are based on this assessment. The safety assessment is
prepared through cooperation between the designers and users of the
building work, the authorities responsible for safety issues and other
necessary parties.

Building works intended above are e.g. institutions and such
accommodation premises and dwellings, which are intended for occupants
whose evacuation capabilities are inferior than normally, due to their
reduced capabilities.

Critical factors affecting the capabilities in fire situations are perceptive,
comprehensive and locomotion faculty.

The principal designer is responsible for the availability of source
information necessary for the design work.

For preparation of the safety assessment, safety related information is
needed from all parties concerned. The parties managing the works define
the nature of the activities and the available resources. The principal
designer defines matters relating to the building. The rescue department
provides information on the readiness of action.



