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NMPEANCITIOBUE

B pgaHHOM fganmkecte npuBedeHa MHMOPMaLUWs Mo 3apybeXHbIM CTaHAapTaM UM PyKOBOACTBAM, MOCBSALLEHHbLIM
BOMPOCaM MOXXapHO-TEXHWUYECKOrO aHaNn3a, MPOEKTUPOBAHMA U Pa3paboTKy PELLIEHMI NPOTUBOMNOXKAPHOW 3aLUUThI

B malmpkecT BOLWWIO onucaHve cneayownx AOKYMEHTOB:

The SFPE Handbook of Fire Protection Engineering (PykoBoacTBo SFPE Mo MpOEKTUPOBAHWUIO MPOTUBOMOXAPHOW
3awmThl). NFPA, 2002.

NFPA Fire Protection Handbook. Volume I. NFPA 2003 (PykoBoacTBo NFPA Mo npoTuBonoXxapHow 3awmTe. T. 1)
NFPA Fire Protection Handbook. Volume I1. NFPA 2003 (PykoBoacTBo NFPA no npotusonoxapHoi 3awmte. T.11)

SFPE Engineering guide to performance-based fire protection. SFPE, NFPA 2007 (TexHuyeckoe pykoBoacTBO SFPE
no (yHKLMOHAIbHO-OPUEHTUPOBAHHOM MPOTVBOMOXXAPHOW 3alMTE)

SFPE Engineering guide: Fire risk assessment. SFPE 2006 (TexHW4Yeckoe pykoBoACTBO SFPE Mo OueHKe noXkapHO-
ro pucka)

CraHgapt ISO/TR 13387:1999. Fire safety engineering (MoXxapHO-TexHUYeckuin aHanus). 1SO 1999

- ISO/TR 13387-1:1999. Fire safety engineering - Part 1: Application of fire performance concepts to design
objectives (HacTb 1: NMpuMeHeHWe DYHKUMOHANbHbIX KOHLENLUI NOXXapHOM 6€30nacHOCTM K LessiM Npoek-
TUPOBaHWA)

- ISO/TR 13387-2:1999. Fire safety engineering - Part 2: Design fire scenarios and design fires . (HacTb 2:
PacueTHble cLeHapuu noXkapa v pacyeTHblE MoXapbl)

-ISO/TR 13387-3:1999. Fire safety engineering - Part 3: Assessment and verification of mathematical fire
models (HacTb 3: OueHKa 1 NPoBEPKa MaTeMaTUUYECKUX MOAENEN NoXapa)

- ISO/TR 13387-4:1999. Fire safety engineering - Part 4: Initiation and development of fire and generation
of fire effluents (Hactb 4: Bo3HMKHOBEHWE NoOXapa, ero passuTve 1 obpa3oBaHue AbIMOBbLIX MOTOKOB)

- ISO/TR 13387-5:1999. Fire safety engineering - Part 5: Movement of fire effluents (Mactb 5: [gmxeHue
[bIMOBbIX MOTOKOB)

- ISO/TR 13387-6:1999. Fire safety engineering - Part 6: Structural response and fire spread beyond the
enclosure of origin (Hactb 6: MNoBeaeHWe KOHCTPYKLMKW 1 pacrnpoCcTpaHEeHWe rnoxkapa 3a npeaessl rnome-
LLIeHMS, B KOTOPOM MPOKU30LLINIO BO3ropaHue)

- ISO/TR 13387-7:1999. Fire safety engineering - Part 7: Detection, activation and suppression ( Yactb 7:
O6Hapy>xeHue noxapa, akTmBauust CUCTEM U TyLUEHME

- ISO/TR 13387-8:1999. Fire safety engineering - Part 8: Life safety - Occupant behaviour, location and con-
dition (MacTtb 8: Be3onacHOCTb xu3HU — MoBeaeHWe Noaen, UX MECTOHAX0XAEeHNE U COCTOsIHUE

BputaHckuii ctaHaapT PD 7974:2002. Application of fire safety engineering principles to the design of buildings
(MpuMeHeHWe NPUHLMMOB NOXapHO-TEXHUYECKOro aHanM3a Npu NPoeKTUpoBaHuK 3aaHnin). BSI 2003

- PD 7974-0:2002. Application of fire safety engineering principles to the design of buildings. Part 0: Guide
to design framework and fire safety engineering procedures (Hactb 0: PykoBOACTBO MO CTPYKType rnpoek-
TUPOBAHUS 1 NpoueaypaM NoXapHO-TEXHUYECKOro aHasm3a)

- PD 7974-1:2003. Application of fire safety engineering principles to the design of buildings. Part 1: Initia-
tion and development of fire within the enclosure of origin (Sub-system 1). (HacTtb 1: BO3HMKHOBEHME K
pacrnpocTpaHeHne rnoxapa B NoMeLleHnu, rae npousoLuno sosropanue (Moacucrema 1).
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- PD 7974-2:2002. Application of fire safety engineering principles to the design of buildings. Part 2: Spread
of smoke and toxic gases within and beyond the enclosure of origin (Sub-system 2). (Hactb 2: Pacnpo-
CTpaHeHue AblMa M TOKCUMYHbIX Fa30B B MOMELLEHUW, rAe NMPOM30LLIO BO3ropaHune, 1 3a ero npeaenamu
(Moacucrema 2)

- PD 7974-3:2003. Application of fire safety engineering principles to the design of buildings. Part 3: Struc-
tural response and fire spread beyond the enclosure of origin (Sub-system 3). (Hactb 3: [loBegeHve KoH-

CTPYKUMM M pacnpoCcTpaHeHue rnoxapa 3a rnpeaensl NoMeLleHns, rae npovmsowso sosropaxue (Moacucre-
Ma 3)

- PD 7974-4:2003. Application of fire safety engineering principles to the design of buildings. Part 4: Detec-
tion of fire and activation of fire protection systems (Sub-system 4). (actb 4: ObHapy>xkeHue noxapa u
aKTMBaUusA NpoTUBOMNOXapHbIX cnuctem (Moacucrema 4)

- PD 7974-5:2002. Application of fire safety engineering principles to the design of buildings. Part 5: Fire
service intervention (Sub-system 5). (Mactb 5: PaboTa noxapHbIx nogpasaeneHuit (Moacucrema 5)

- PD 7974-6:2004. Application of fire safety engineering principles to the design of buildings. Part 6: Hu-
man factors: Life safety strategies - Occupant evacuation, behaviour and condition (Sub-system 6). YacTb
6. YenoBeuecknin dakTop: cTpaTterun obecneyeHms 6e30nacHOCTM - 3BaKyauus Noaen, Ux NoBeaeHve 1
coctosiHue (Moacucrema 6)

- PD 7974-7:2003. Application of fire safety engineering principles to the design of buildings. Part 7: Prob-
abilistic risk assessment. (HacTb 7. BepoATHOCTHas oLeHKa pucka)

[NepeyeHb NCTOYHMKOB, I'IpVIBeﬂeHHbIﬁ B A@HHOM JlanxecTe, He SBNSETCS MOMHbIM U1 ncyepnbiBaOWmMM nepevyHeM
no nnTepaTypbl No [laHHOW TemaTuKe, NpuBEAEHbI TOJIbKO HEKOTOPbIE AOKYMEHTbLI MO TEME.
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I The SFPE Handbook of Fire Protection En-
S ey dineering

Engineering

A E PyxoBogecTBo SFPE no npoeKTHpoBaHMIO NPOTHBOMOXAPHON SalNThI

National Fire Protection Association (NFPA), Quincy, 2002.
HauyuoHanbHas accoyuayusi no npomueornoxapHou 3auwjume (NFPA), Ky-
uHcu, 2002 200.

1592 ctp.; dhopmat: 28,7 x 22,2 cm; dbubnmorpaduydeckmini cnmcok: 3298
eanHuL
ISBN: 0 87765-451-4

This third edition of the SFPE Handbook of Fire Protection Engineering respects an update of existing
material with the addition of some important new subject matter. This handbook is a contribution toward
documenting and integrating the theoretical and applied bases of fire safety engineering. The changes in
many chapters reflect the incremental and slow progress made in improving the knowledge base in the
area of fire dynamics.

B daHHOM mpembem PykosoOcmee o rnpoeKkmupo8aHuto npomugornoxapHol 3auwumsl, ud3daHHOM
Obwecmeom UHXXeHepos8 npomueornoxapHou 3awumel, rpedcmasneHbl OONOIHEHHbIE Mamepuarbi
npeodbidywux usdaHul, a makxe 0obasrieHbl HEKOMOPbIe HOBbIE 8aXKHbIe Mamepuaribl uccriedosaHudl.
JaHHoe pykoeodcmeo eHocum ceoli 8kiad 8 O0KyMeHmuposaHue U 06beduHeHUe meopemuyYeckux u
rpuKnadHbIX OCHO8 MPOEeKMUPOB8aHUsT MPOMUBONOXapHOU 3awumel. VIaMeHeHusi, BHECEHHbIE 80 MHO-
eue enaebl, ceudemesibcmeytom 0 ocmerneHHoOM ycoseplwieHcmeosaHuu 6asbl 3HaHUl 8 cghepe OuHa-
MUKU r0XKapoe.

KnioueBble cnoBa:

Fire protection engineering, mechanics of fluids, buoyancy, conduction of heat, thermochemistry,
chemical equilibrium, flame propagation, fire dynamics, fire plumes, air entrainment, visibility, human be-
havior, species, toxicity assessment, diffusion flame, smoldering combustion, spontaneous combustion,
smoke production, heat fluxes, hazard calculations, calorimetry, compartment fire modeling, smoke and
heat venting, evacuation timing, explosion protection, detection systems, hydraulics, foam systems, fire
resistance, smoke control, smoke management, fire risk analysis, decision analysis, reliability, computer
simulation.

lMpoekmuposaHue npomueonoxapHoU 3awumel, 2udpoaspoMexaHuka, rnaagy4ecms, meraonposoo-
HOCMb, MEPMOXUMUS, XUMUYECKOEe pasHogecue, pacrpocmpaHeHue rnaMeHu, OUHaMmuKka Moxapos,
CmMpyu 02HesbIX MMOMOKO8, 808/ieHeHUe 8030yxa, ycroeusi suduMocmu, rnosedeHue 4yesogeka, Xxumuye-
CKue a2eHmel, ornpedesieHUe ypo8Hs MoKcu4YHocmu, Oughgby3Hoe nnams, mrneru,ee eopeHue, camogos-
eopaHue, ObiMoobpasosaHue, Mernoebie MOMOKU, pac4Yémbl Ha MOXapoornacHOCMb, KaropuMempus,
MoOesiuposaHue oxapos 8 MoMelweHUU, MoxapHas 8EHMUIIAUUS, pacdem epeMeHU 38aKyayuu, 3auju-
ma om 83pblg08, cucmeMbl cuzsHanusayuu u obHapyxeHusl noxapa, asudpassuka, cucmemb! NeHHO20
rnoxxapomyuweHusi, o2HecmoukKocmb, ObIMOydaneHue, npomueoObIMHas 3auwjuma, aHanau3 MoXapHOo20
pucka, aHanu3 peweHuli, Ha0exxHOCMb, KOMIbIOMepPHOe ModenuposaHue.

CopepxaHue
Preface /| BsedeHue
Metrication / Mempuueckas cucmema eOuHUL,
Section one. Fundamentals / Pa3desn nepeabiti. OCHO8HbIE MOMIOKEHUS
Chapter 1-1. Introduction to mechanics of fluids (by B.S. Kandola) / [nasa 1-1. BeedeHue & 2udpoaspomexaHuKy
(B.C. KaHdona)
Chapter 1-2. Conduction of heat in solids (by John A. Rockete and James A. Mike) / [asa 1-2. TennonpogodHocmb
meepdbix men (xoH A. Pokem, [Dxelmc A. Malik)
Chapter 1-3. Convection heat transfer (by Arvind Atreya) / [1aea 1-3. KoHeekmueHasi mernioomdaya (ApeuHd Am-
petia)
Chapter 1-4. Radiation heat transfer (by C.L. Tien, K.Y. Lee, and A.J. Stretton) / naea 1-4. PaduayuoHHbIt mernsno-
obmeH (C.J1. TueH, KN. Jlu, A.[Ix. CmpemmoH)
Chapter 1-5. Thermochemistry (by D.D. Drysdale) / nasa 1-5. Tepmoxumus (4.4. Opatizdedin)
Chapter 1-6. Chemical equilibrium (by Raymond Friedman) / [asa 1-6. Xumuyeckoe pasHosecue (PelimoHO ®pud-
MaH)
Chapter 1-7. Thermal decomposition of polymers (by Craig L. Beyler and Marcelo M. Hirscher) / asa 1-7. Tepmu-
yeckoe pasnoxeHue rosiumepos (Kpede J1. belinep, Mapceno M. Xupwep)
Chapter 1-8. Structural mechanics (by Robert W. Fitzgerald) / [nasa 1-8. CmpoumensHas mexaHuka (Pobepm B.
dumuodxeparnb0)
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Chapter 1-9. Premixed burning (by Robert F. Simmons) / [1asa 1-9. [opeHue ¢ npedsapumeribHbIM CMewu8aHuem
(Pobepm ®. CUMMOHC)

Chapter 1-10. Properties of building materials (by V.K.R. Kodur and T.Z. Harmathy) / asa 1-10. Ceoticmea cmpou-
menbHbIX Mamepuarnos (B.K.P. Kodyp, T.3. Xapmamu)

Chapter 1-11. Probability concepts (by John R. Hall, Jr.) / asa 1-11. OcHosHble noHamus meopuu 8epossimHocmet
(xoH P. Xonn, mn.)

Chapter 1-12. Statistics (by John R. Hall, Jr.) / asa 1-12. Cmamucmuka (dxoH P. Xonn, mi.)

Section two. Fire dynamics / Pasdes emopod. JuHamuka rnoxapos

Chapter 2-1. Fire plumes, flame height, and air entrainment (by Gunnar Heskestad) / [asa 2-1. Cmpyu o2Hesbix
10mMoKo8, 8bicoma rniameHu u gosneveHue 8o3dyxa (I'yHHap Xeckecmad)

Chapter 2-2. Ceiling jet flows (by Ronald L. Alpert) / [nmasa 2-2. PacnpedeneHue cmpyUHbIX MOMOKO8 8 nodrnomo-
n104HOM ripocmpaHcmee (PoHans0 J1. Aninepm)

Chapter 2-3. Vent flows (by Howard W. Emmons) / [nasa 2-3. [JguxeHue 2a308bix MOMOK0o8 Yepe3 omeepcmusi (Xo-
e8apd B. SMMOHC)

Chapter 2-4. Visibility and human behavior in fire smoke (by Tadahisa Jin) / [asa 2-4. MiccnedosaHue sudumocmu
u nosedeHus yernoseka 6 ycrogusx sadbimneHus npu noxape (Tadaxuca MuH)

Chapter 2-5. Effect of combustion conditions on species production (by D.T. Gottuk and B.Y. Lattimer) / [naea 2-5.
Bosdelicmeue ycriogull 2o0peHuUsi Ha obpa3sogaHue xumuyeckux azeHmos (4.T. Fommyk, b.U. [lammumep)

Chapter 2-6. Toxicity assessment of combustion products (by David A. Purser) / [nasa 2-6. OnpedeneHue yposHs
mokcu4yHocmu rpodykmoe eopeHusi (Jasud A. lNepcep)

Chapter 2-7. Flammability limits of premixed and diffusion flames (by Craig L. Beyler) / [nasa 2-7. OzpaHu4usato-
wue ¢hakmopsl socrnnameHssemocmu rnpedsapumeribHO M0d20mo8seHHOU cMecu U npu Oughghy3HOM gocriiaMeHeHuu
(Kpetie /1. belinep)

Chapter 2-8. Ignition of liquid fuels (by A. Murty Kanury) / [naea 2-8. BocnnameHeHue xudkoeo moruea (A. Mepmu
KaHypu)

Chapter 2-9. Smoldering combustion (by T.J. Ohlemiller) / nasa 2-9. Tnerwee zopeHue (T.[x. Oxnemurnnep)

Chapter 2-10. Spontaneous combustion and self-heating (by Brian Gray) / [1asa 2-10. Camogo3zopaHue u caMoHa-
epesaHue (bpatiaH pel)

Chapter 2-11. Flaming ignition of solid fuels (by A. Murty Kanury) / [naea 2-11. BocrinameHeHue mgepd0o2o morniu-
8a (A. Mepmu KaHypu)

Chapter 2-12. Surface flame spread (by James G. Quintiere) / [nasa 2-12. PacripocmpaHeHue nnameHu Ha rnogepx-
Hocmsx (Dxeltimc k. KaHmbep)

Chapter 2-13. Smoke production and properties (by George W. Mulholland) / [nasa 2-13. [bimoobpasosaHue u
ceoticmesa Obima ([xopdx B. MarnxonnaHd)

Chapter 2-14. Heat fluxes from fires to surfaces (by Brian Y. Lattimer) / [aea 2-14. [lepemeweHue mernnosbix ro-
moKoe rnameHu K nosepxHocmsm (bpatiaH Y. Jlammumep)

Chapter 2-15. Liquid fuel fires (by D.T. Gottuk and D.A. White) / naea 2-15. lopeHue xudkoeo monnuea (4.T. [lom-
myk, .A. Yaim)

Section three. Hazard calculations / Pa3desn mpemud. Pacyémebi Ha MoxapoornacHocms

Chapter 3-1. Heat release rates (by Vytenis Barbauskas) / [asa 3-1. MHmeHcusHocmb mennossideneHusi (Bume-
Huc bapbayckac)

Chapter 3-2. Calorimetry (by Marc Janssens) / [nasa 3-2. Kanopumempusi (Mapk SHcceHc)

Chapter 3-3. The cone calorimeter (by Vytenis Barbauskas) / [nasa 3-3. KoHuyeckuli karnopumemp (BumeHuc bap-
bayckac)

Chapter 3-4. Generation of heat and chemical compounds in fires (by Archibald Tewarson) / nasa 3-4. TennogsiOe-
neHue u obpasogaHue xumu4yeckux coeduHeHul rpu rnoxape (Apyubans0 TeyapCoH)

Chapter 3-5. Compartment fire modeling (by James G. Quintiere) / [asa 3-5. ModenuposaHue noxapos 8 rnome-
weHuu (Oxetime k. KaHmbep)

Chapter 3-6. Estimating temperatures in compartment fires (by William D. Walton and Phillip H. Thomas) / [nasa 3-
6. Pacyém memnepamyp npu roxapax, npomexaroujux 8 nomeweHusix (Yunssam [. Yonmon, @ununn X. Tomac)

Chapter 3-7. Zone computer fire models for enclosure (by William D. Walton) / [nasa 3-7. 30HarnbHble KOMbOMep-
Hble Modernu rnoxapa 0551 3aMKHymoeao npocmpaHcmea (Bunbsm [. BanmoH)

Chapter 3-8. Modeling enclosure fires using CFD (by Geoff Cox and Suresh Kumar) / [nasa 3-8. ModenuposgaHue
r1oXapos 8 3aMKHYmoM rpocmpaHcmee ¢ UCronb308aHUeM eblqucriumerbHol audpoduHamuku (Dxegpgh Koke, Cypew
Kymap)

Chapter 3-9. Smoke and heat venting (by Leonard Y. Cooper) / [nasa 3-9. Tennosass seHmunsyusi u Obimoydarne-
Hue (JleoHapd U. Kyrniep)

Chapter 3-10. Compartment fire-generated environment and smoke-filling (by Leonard Y. Cooper) / [asa 3-10. Ye-
nio8uUs1 pacnpocmpaHeHus roxapa 8 rnoMeweHuU u pacripocmpaHeHue obima (fleoHapd Y. Kynep)

Chapter 3-11. Fire hazard calculations for large, open hydrocarbon fires (by Craig L. Beyler) / [nasa 3-11. Pacuem
noxxapoonacHocmu 0515 KpyrnHomacwmabHbIX, OmMKpbIMbIX y2r1e8000p00HbIx rnoxapos (Kpede J1. belnep)

Chapter 3-12. Behavioral response to fire and smoke (by John L. Bryan) / [nasa 3-12. [logedeHuyeckas peakyus ve-
roseka Ha noxap u 0biM (xoH J1. bpatiH)

Chapter 3-13. Movement of people: The evacuation timing (by Guylene Proulx) / [naea 3-13. [suwxeHue modeu:
pacyem spemeHu 38akyayuu ([atnuH Npoynkc)

Chapter 3-14. Emergency movement (by Harold E. “Bud” Nelson and Frederick W. Mowrer) / [naea 3-14. [JeuxeHue
modell npu 38aKyayuu 8 YypessblyaliHbix cumyauusx ([aponsd 3. «bad» HenbcoH, ®pedepuk B. Moypep)

Chapter 3-15. Stochastic models of fire growth (by G. Ramachandran) / [nasa 3-15. Cmoxacmuy4eckue modenu
pasgumusi noxapa (x. PamaxaHOpaH)

Chapter 3-16. Explosion protection (by Robert Zalosh) / asa 3-16. Sawuma om e3psigos (Pobepm 3arnow)

Section four. Design calculations / Pa3sden yemeepmaiti. Pacdyems! rpu npoekmupogaHuu

Chapter 4-1. Design of detection systems (by Robert P. Schifility, Brian J. Meacham and Richard L.P. Custer) / [na-
g8a 4-1. lNpoekmuposaHue cucmeM cugHanu3dayuu u obHapyxeHus noxapa (Pobepm [1. Lugpunumu, BbpataH [X.
Muyam, Puuapd J1.I1. Kacmep)

Chapter 4-2. Hydraulics (John J. Titus) / naea 4-2. [udpaenuka (IxoH k. Tumyc)

Chapter 4-3. Automatic sprinkler system calculations (by Russell P. Fleming) / [nasa 4-3. Pacyemsi Ornisi asmoma-
muYecKux CrPUHKITIEPHbIX MPOMmMueonoxapHbix cucmem (Paccenn I1. ®nemuHz)
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Chapter 4-4. Foam agents and AFFF system design considerations (by Joseph L. Scheffey) / [aea 4-4. [leHHble
KOHUeHmpambl U obujue rosoxeHuUsi MpoekmuposaHusi cucmeMbl 800HOU rrieHKoobpasyrowel neHsl (Oxosed J1. Llegp-
hedi)

Chapter 4-5. Foam system calculations (by Joseph L. Scheffey and Harry E. Hickey) / [naea 4-5. Pacuemsi cucmem
reHHo20 rnoxxapomyweHusi (xozeg J1. LLlecbgpel u Xappu 3. Xukell)

Chapter 4-6. Halon design calculations (by Casey C. Grant) / [T1asa 4-6. [poekmHbIl pacyém 2anouduposaHHbIX
ozHemywumernbHbix cpedcme (Keticu K. paHm)

Chapter 4-7. Halon replacement clean agent total flooding systems (by Philip J. DiNenno) / [nasa 4-7. Cucmembl
asmomMamuyecko2o 06bEeMHO20 2a308020 MOXapOMyWeHUs, 3aMeHsiiouue 2anouduposaHHble O2HemyuwumesbHble
cpedcmea (Qununn Ox. JuHeHHO)

Chapter 4-8. Fire temperature-time relations (by T.T. Lie) / [nasa 4-8. TemnepamypHo-8peMeHHbIe C853U 8 YCI08U-
sx noxapa (T.T. Jlad)

Chapter 4-9. Analytical methods for determining fire resistance of steel members (by James A. Milke) / [nasa 4-9.
AHanumuyeckue MemoObl orpedesnieHuUss oeHecmouUKocmu cmarsbHbIX anemeHmos (xetmc A. Murike)

Chapter 4-10. Analytical methods for determining fire resistance of concrete members (by Charles Fleischmann and
Andy Buchanan) / [nasa 4-10. AHanumu4deckue mMemoOdbl orpedesieHusi 02HECMOUKOCMU Xene306€MOHHbIX 311eMeH-
mos (HYapnb3 ®nsiwmaH, SHOu byxaHaH)

Chapter 4-11. Analytical methods for determining fire resistance of timber members (by Robert H. White) / [naea 4-
11. AHanumu4yeckue MemoObl ornpedesieHusi oeHecmoukocmu OepessiHHbIX anemeHmos (Pobepm X. Yaiim)

Chapter 4-12. Smoke control (by John H. Klote) / naea 4-12. [leimoydanerue ([xoH X. Knoym)

Chapter 4-13. Smoke management in covered malls and atria (by James A. Milke) / [nasa 4-13. [lpomuegodsimHasi
3awuma 8 ampuymax u Kpbimbix monnax (xetimc A. Murke)

Chapter 4-14. Water mist fire suppression systems (by Jack R. Mawhinney and Gerard G. Back, Ill) / [asa 4-14.
Cucmembi noxapomyuweHusi moHKopacrbiieHHoU 8odol (Ixek P.MoxuHHel, [Ixepapd [x. B3k)

Section five. Fire risk analysis / Pasden nameili. Pacdem noxapHozo pucka

Chapter 5-1. Introduction to fire risk analysis (by John M. Watts, Jr. and John R. Hall, Jr.) / [nasa 5-1. BsedeHue 8
pacyem rnoxapHozo pucka (dxoH M. Yommc, mn., [xoH P. Xonn, mi.)

Chapter 5-2. Decision analysis (by H.A. Donegan) / [asa 5-2. AHanu3 pewerut (X.A. [JoHezaH)

Chapter 5-3. Reliability (by Mohammad Modarres and Francisco Joglar-Billoch) / Inasa 5-3. HadexHocmb (Moxam-
med Modappec, @paHyucko [xoznap-bunnow)

Chapter 5-4. Uncertainty (by Kathy A. Notarianni) / naea 5-4. HeonpedeneHHocms (Kamu A. HomapuaHHu)

Chapter 5-5. Data for engineering analysis (by John R. Hall, Jr., and Martha J. Ahrens) / [naea 5-5. [JaHHbie Ons
mexHu4yeckoeo aHanu3sa (xoH P. Xonn, Mapma [x. ApeHc)

Chapter 5-6. Measuring fire consequences in economic terms (by G. Ramachandran, revised by John R. Hall, Jr.) /
masa 5-6. OueHka nocnedcmeull roxapa ¢ 3KOHoMu4Yeckoli mouyku 3peHus ([x. PamaxaHOpaH, pedakmop [xoH P.
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The purpose of Fire Protection Handbook is to fulfill the needs of the fire protection community for a
single-source handbook on the state of the art in fire protection and fire prevention practices. The Hand-
book is organized around the six major strategies that are the building blocks of a systems approach to
fire safety through balanced fire protection. The strategies are as follows: prevention of ignition, design
to slow early fire growth, detection and alarm, suppression, confinement of fire and evacuation of occu-
pants.

The entire Fire Protection Handbook and Section 1 in particular is focused on the built environment ei-
ther in whole or in part. Sections 2 through 13 of this handbook concentrate on fire safety in structures.
Section 14 deals with fire protection in a nonstructural portion of the built environment.

Llenbto cosdaHuss Pykosodcmea no npomueoroxapHou 3awume sigrissemcsi y0oeriemeopeHue o-
mpebHocmel coobwecmea no npPomueornoxapHoU 3awume. Aemopbl 06beAUHUIU 8 OOHOM PYKOBO-
dcmee 8ce ceedeHusi 0 COBPEMEHHOM COCMOSIHUU U MPaKMUYeCKOM OCYU,ecmesieHuUU rpomugoroxap-
HOU 3awumsl U NpomMuUeonoxapHbIix Meponpusimul. [JaHHoe pykogoOcmeo cmpyKmypupogaHo coasac-
HO wWecmu OCHOBHbLIM cmpameausiM, Komopble SI8MIIIomMcs cmaHOapmHbIMU YacmsiMu CUCmeMHO20
rnodxoda K noxapHol 6ezonacHocmu nocpedcmeom cbanaHcupo8aHHOU MPOMUBONOXapHOU 3auumsl.
K smum cmpameausm omHocumcs: npedomsepauwieHue 80320paHusi, Mepbl 075l 3aMedsieHUs1 pacrpo-
cmpaHeHus rnoxapa, obHapyXXeHue roxapa U roxapHasi cugHanusauyusi, rnoxapomyuweHue, fiokanu3a-
yus roxapa u ssakyauyus rooded.

HarHoe pykoeodcmeo, u 8 yacmHocmu Pa3sden 1, nonHocmsro, nubo 4acmu4yHO ocesiwWeHbl aHmpo-
rnoeeHHol cpede. Pasdenbl 2-13 Hacmosuwje2o pykogodcmea cocpedomoyeHbl Ha roxapHol besonac-
Hocmu 30aHuld. Pasfen 14 nocesweH rnpomugornoxapHoU 3awume Opyaux COOpyXeHul, a makxe
mpaHcropmHbIx cpedcms, I8/ISIFOWUXCS Yacmbio aHMpPOrno2eHHoU cpeokbl.

KnrouyeBble crnoga:

Built environment, passive fire protection, fire modeling, human behavior, fire safety education, juve-
nile firesetting, fire prevention, emergency power supplies, coating processes, refrigeration systems, la-
sers.

AHmporioeeHHasi cpeda, naccueHasi npomueoroxapHasi 3awuma, MooesupoeaHue roxapos, rnose-
OeHue 4yeriogeka, obyyeHuUe ocHoeaMm roxapHoul be3ornacHocmu, demckue rnooxoeau, npedomepawieHue
rnoxapa, asapuliHoe sHepeoCHabxeHuUe, HaHeCeHUs MOKPbIMUU, CUCMEMbI OX/TaXXOeHUS, flas3epkbl.

CopepxaHue
Preface (by Pam Powell) / Mpeducnosue (am Mayann)
Introduction (by Arthur E. Cote) / BgedeHue (Apmyp 3. Koym)
Section 1. Safety in the built environment / Pasdesn 1. besonacHocmb 8 ycro8usx aHmporno2eHHoU cpedbl
1.1 Challenges to safety in the built environment (by John R. Hall, Jr.) / ®akmopel, yepoxatrouwue be3onacHocmu 8
ycrnosusix aHmporno2eHHol cpedbi (xoH P. Xonn, mi.)
1.2 Fundamentals of safe building design (by Martin W. Johnson) / OcHosbl 6e30macHo20 npoekmuposaHusi 30aHull
(MapmuH B. [J>XOHCOH)
1.3 Codes and standards fro the built environment (by Arthur E. Cote and Casey C. Grant) / Hopmbl u cmaHdapmai
0ns1 ycriosull aHmporogeHHoU cpedsbl (Apmyp 3. Koym, Keticu C. 'paHm)
Section 2. Basics of fire and fire science / Pazdesn 2. OCHO8HbIE NMOHAMUS Moxapa u rnoxapHozo oesna
2.1 An overview of the fire problem and fire protection (by John R. Hall, Jr. and Arthur E. Cote) / O630p npobnems!
roxapoe u npomusornoxapHou 3awumsl ([xoH P. Xonn, mn., Apmyp 3. Koym)
2.2 Fundamentals of fire-safe building design (by John M. Watts, Jr.) / OcHosbl npomugonoxapHotli be3ornacHocmu
npu npoekmuposaHuu 30aHuti (xoH M. Yommc, mn.)
2.3 Chemistry and physics of fire (by D.D. Drysdale) / Xumuueckue u ¢hududeckue ceolicmea noxapa (4.4. Adpatizdetin)
2.4 Dynamics of compartment fire growth (by Richard L.P. Custer) / [JuHamuka pacrpocmpaHeHus roxapa e rnome-
weHuu (Puyapd J1.I1. Kacmep)
2.5 Theory of fire extinguishment (by Raymond Friedman) / Teopemuyeckue ocHosbl rnoxapomyweHus (PetimoHO
®pudmaH)
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2.6 Fundamentals of fire detection (by Richard L.P. Custer and James A. Milke) / OcHogHblie Memodbl 0bHapyxeHus
rnoxapa (Pu4apd J1.I1. Kacmep, Oxelmc A. Munke)

2.7 Basics of passive fire protection (by Marc L. Janssens) / OcHosbl naccugHol rpomugornoxapHouU 3auumsl
(Mapk I1. SHceHc)

2.8 Explosions (by Robert Zalosh) / B3apsigsi (Pobepm 3anouw)

2.9 Environmental issues in fore protection (by Jane I. Lataille) / lMpomueornoxapHas 3awuma u rnpobremsl oxpaHbl
okpyxxaroueli cpedsl ([xetH M. llamat)

Section 3. Information and analysis for fire protection / Pa3den 3. [JaHHble u MemoOdbl aHanu3a npomueornoxapHoU 3auumsl

3.1 Fire loss investigation (by Richard L.P. Custer) / MccnedosaHue yujepba, HaHeceHHO20 rpu roxape (Puvyapd
J1.I. Kacmep)

3.2 Fire data collection and databases (by Marty Ahrens, Stan Stewart and Paul L. Cooke) / C6op daHHbIx u 6a3bl
OaHHbIx 0 noxapax (Mapmu ApeHc, CmaH Cmroapm, Mok J1. Kyk)

3.3 Use of fire incident data and statistics (by Marty Ahrens, Patricia Frazier and Jim Heeschen) / Mcnons3osaHue
OaHHbIX U cmamucmuKu rnoxapHsix npoucwecmeuti (Mapmu Apetc, lMampucusi ®pasup, xum XeweH)

3.4 Introduction to fie modeling (by Craig Beyler and Philip L. DiNenno) / BeedeHue 6 modesnuposaHuUe rnoxapos
(Kpetie betnep, ®ununn [x. JuHeHHO)

3.5 Deterministic computer fie models (by William D. Walton, Douglas L. Carpenter and Christopher B. Wood) / [e-
mepMUHUPOBaHHbIe KOMrblomepHbie modenu roxapa (Yunesm L. YonmoH, Hyenac Ox. KapneHmep, Kpucmocpep b.
Byo)

3.6 Probabilistic fire models (by John M. Watts, Jr.) / BeposmHocmHble modenu noxapa (dxoH M. Yommc, mi.)
3.7 Fire hazard analysis (by Richard W. Bukowski) / AHanu3s noxapoonacHocmu (Puyapd B. bykogcku)

3.8 Fire risk analysis (by John R. Hall, Jr.) / Ananu3 noxapHozo pucka (xoH P. Xonn, mn.)

3.9 Simplified fire growth calculations (by Edward K. Budnick, David D. Evans and Harold E. Nelson) / YnpoweHHsle
opmbl pacdemos pacrnpocmpaHeHusi noxapa (30eapd K. BydHuk, [Assud [. 3eaHc, [aponsd 3. HerbCoH)

3.10 Simple fire hazard calculations (by Morgan J. Hurley and James R. Quiter) / [lpocmsie ¢hopmbl pacdemos ro-
XxapoonacHocmu (MopeaH [x. Xepnu, [Jxelmc P. Kumep)

3.11 Simplified fire risk calculations (by John M. Watts, Jr.) / YnpouweHHble ¢hopMbl pacdemos roxapHo20 pucka
(dxoH M. Yommc, mn.)

3.12 Applying models to fire protection engineering problems and fire investigations (by Richard L.P. Custer) / [lpu-
MeHeHue modernel K 3a0adyam rpoekmuposaHUsi MpomugornoxapHol 6e3onacHocmu u uccredosaHusi noxapos (Pudapd
J1.IN. Kacmep)

3.13 Performance-based codes and standards for fire safety (by Milosh T. Puchovsky) / ®yHkyuoHansHo-
opueHmupoeaHHbIe HOpMbl U cmaHdapmai 01151 noxapHou 6e3zonacHocmu (Munow T. Ny4oecku)

3.14 Overview of performance-based fire protection design (by Frederick W. Mowrer) / 0O630p ¢hyHKUUOHaIbHO-
opueHmMuUposaHHOEe MPOeKMuUpPOo8aHuUs, MpomuesornoxapHoul 3awumsi (Opedepuk B. Moypep)

3.15 Formats for fire hazard inspecting, surveying and mapping (by Thomas R. Wood) / ®opmamei 075151 npoeepku,
Had3opa u kapmuposaHusi rnoxapoonacHocmu (Tomac P. Byd)

Section 4. Human behavior in fire emergencies / Pa3sden 4. [logedeHue Yerogeka npu rnoxape
4.1 Human behavior and fire (by John L. Bryan) / [losedeHue Yenoseka u noxap (dxoH J1. bpatiaH)

4.2 Calculation methods for egress protection (by Rita F. Fahy) / Memodsl pac4emoe spemeHu sgakyayuu (Puma @.
@axu)

4.3 Concepts of egress design (by James K. Lathrop) / OcHogHble KoOHUenyuu npoekmuposaHusi 8bixod08 ([xelimc
K. Jlampon)

Section 5. Fire and life safety education / Pasden 5. ObyyeHue ocHosam roxapHou bezonacHocmu u 6e3onacHoOCmu Xu3He-
OessmernibHOCMU

5.1 Fire and life safety education: a measure of fire department excellence (by Meri-k Appy and Dennis Compton) /
Oby4eHue ocHogam roxapHol bezonacHocmu u 6e3onacHocmu Xu3HedessimerbHOCMU: oueHKa npogeccuoHanusma no-
XKapHbIx nodpasdeneHuti (Mepu-K Annu, JeHHuc KommnmoH)

5.2 Using data for public education decision making (by John R. Hall, Jr.) / Mcnons3oeaHue uHghopMayuoHHbIX daH-
HbIX PU 0by4YeHUU MPUHSIMUIO peweHul 8 20cydapcmeeHHbIX y4ebHbIx 3agedeHusix (xkoH P. Xonn, mn.)

5.3 Fire and life safety education: theory and techniques (by Edward Kirtley) / Ob6yveHue noxapHoti 6e3onacHocmu u
b6e3onacHocmu xu3HedessmenbHOCMU: meopusi u Memooduka (3dsapd Képmnu)

5.4 Reaching high-risk groups (by Sharon Gamache) / [lNpozpammsi noxapHol 6e3onacHocmu O71s 2Py Mo8bIUeEH-
Hoeo pucka (LLlapoH Mamaiu)

5.5 Understanding media: basics for the twenty-first century (by Dena E. Schumacher) / Vcnons3oeaHue mamepua-
1108 cpedcmea Maccogoli UHGhopMayUU: OCHOBHbIE MoHsamus 05151 0eaduyame nepeozo seka (JeHa 3. LLlymaxep)

5.6 Evaluation techniques for fire and life safety education (by Karen Frush and John R. Hall, Jr.) / Memoduxku oue-
HusaHusi 0by4eHusi noxapHou 6e3onacHocmu u 6esonacHocmu xusHedesimenbHocmu (KapeH ®paw, OxoH P. Xonn,
mrn.)

5.7 Campus fire safety (by Ed Comeau) / [loxapHas 6e3onacHocmb Ha meppumopuu 20p00K08 8bICLIUX YHeOHbIX
3agedeHull (30 Komo)

5.8 Juvenile firesetting (by Paul Schwartzman) / Lemckue nodxoeu ([Mons LLsapumaH)
Section 6. Fire prevention / Pasden 6. [l[pedomepauieHue roxapa

6.1 Electrical systems and appliances (by Robert M. Milatovich) / 3nekmpuyeckue cucmemsl u ripubops! (Pobepm
M. Munamosuwy)

6.2 Control of electrostatic ignition sources (by Don R. Scarbrough and Thomas H. Pratt) / YnpaeneHue anekmpo-
cmamuyeckuMu ucmoy4Hukamu go3zopaHusi (JoH P. Ckapbpoy, Tomac X. [lpamm)

6.3 Lightning protection systems (by John M. Caloggero) / Cucmembsi monHue3dawumsi (John M. Kanozepo)

6.4 Emergency and stand-by power supplies (by George W. Flach) / AsaputliHoe u pe3epsHoe aHepaocHabxeHue
(Dxkopdx B. ®nay)

6.5 Heating systems and appliances (by Peter J. Gore Willse) / Cucmewmbl u npubopsi omonneHusi (Mumep [x. op
Yunnc)

6.6 Boiler Furnaces (by Shelton Ehrlich) / BotinepHsie neyu (LLenmoH Sprux)

6.7 Heat transfer fluids and systems (by John A. LeBlanc) / Tennonposodswue xudkocmu u cucmemsb! (KoH A.
JlebraHk)

6.8 Industrial and commercial heat utilization equipment (by Raymond Ostrowski) / [lpombiwneHHoe u Kommepye-
ckoe obopydosaHue peeeHepayuu mernna (PetimoHd Ocmposcku)
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6.9 Oil quenching and molten salt baths (by Raymond Ostrowski) / 3akanka e macne u conesbie 8aHHbI (PeliMoHO
Ocmposcku)

6.10 Stationary combustion engines and fuel cells (by James B. Biggins) / CmauyuoHapHsie dsueamernu 8HympeHHe-
20 czopaHus u mornueHsie anemeHmsl ([xetmc b. bueeuHc)

6.11 Metalworking processes (by Paul G. Dobbs) / lpoueccsi memannoobpabomku (IMon x. [Job6c)

6.12 Automated processing equipment (by John F. Bloodgood) / Asmomamu3supogsaHHoe mexHoroauyeckoe obopy-
dosaHue (xoH ®. bradeyd)

6.13 Fluid power systems (by Paul K. Schacht) / udpaenu4eckue cucmemni (Mon K. LLaxm)

6.14 Welding, cutting and other hot work (by August F. Manz) / Ceapka, pe3ka u npoyasi copsiyasi obpabomka (Ae-
2ycm @. MaHuy)

6.15 Woodworking facilities and processes (John M. Cholin) / [epesoobpabameigarowee obopydosaHue u rpouyec-
cbl depesoobpabomku (xoH M. LLlonuH)

6.16 Spray finishing and powder coating (by Don R. Scarbrough) / Omdesnka pacnbinumenem u nopowkosgoe no-
kpbimue (JoH P. Ckapbpoy)

6.17 Dipping and coating processes (by John Katunar Ill) / [lpouecchkl noepyxkeHusi u HaHeceHusi nokpbImul (xoH
KamyHrap 111)

6.18 Plastics industry and related process hazards (by George Ouellette) / Mpouzsodcmeo nnacmmacc u cesiaHHbIe
¢ HUM ¢hakmopsbi onacHocmu (xopdx Oliem)

6.19 Chemical processing equipment (by Richard F. Schwab) / Ob6opydosaHue dns xumuyeckol obpabomku (Pu-
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6.20 Manufacture and storage of aerosol products (by David L. Fredrickson) / [pou3zgodcmeo u xpaHeHue uddesnuti 8
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6.21 Storage of flammable and combustible liquids (by Anthony M. Ordile) / XpaHeHue ozHeonacHbIx U 83pbigoonac-
HbIX )xudkocmeti (S3HmMoHu M. Opdalin)

6.22 Storage of gases (by Theodore C. Lemoff and Carl Rivkin) / XpaHenue 2a3oe (Teodop C. Jlemoghgh, Kapn PuskuH)

6.23 Storage and handling of chemicals (by John A. Davenport) / XpaHeHue u mpaHcrnopmupoeKka XUMUYECKUX 8e-
wecme (OdxoH A. feliseHropm)

6.24 Storage and handling of solid fuels (by Kenneth W. Dungan) / XpaHeHue u mpaHcriopmupogka meepobix U008
monnuea (KeHHem B. [JaHeaH)

6.25 Storage and handling of records (by Thomas Goonan) / O6opydoeaHue Orns xpaHeHusi dokymeHmauuu (Tomac
lyHaH)

6.26 Storage and handling of grain mill products (by James E. Maness) / XpaHeHue u mpaHcropmupogKka 3epHO8bIX
npodykmos (xetimc 3. MelHc)

6.27 Grinding processes (by Delwyn D. Bluhm) / [lpoueccsi nepemarnsigeaHus (JensuH . brym)
6.28 Refrigeration systems (by Henry L. Febo, Jr.) / Cucmemsbi oxnaxdeHusi (leHpu J1. ®ebo, mr.)
6.29 Lasers (by Yadin David) / Jlazeps! (A0uH [ssud)

6.30 Semiconductor manufacturing (by Roger Benson and Heron Peterkin) / [lpousgodcmeo nonynpo8oOHUKO8bIX
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Honn)

7.9 Managing the response to hazardous material incidents (by Charles J. Wright) / YnpaeneHue nuksudayuet ro-
crnedcmeuli upessbivaliHbiX cumyauyull, 8bI38aHHbIX OrlacHbIMU Mamepuanamu (Yapns3 [x. Palim)

7.10 Organizing rescue operations (by Richard Wright) / OpzaHusayus cnacameribHbix onepauyuli (Puyapd Paum)

7.11 Effect of building construction and fire protection systems on fire fighter safety (by Francis L. “Frank” Brannigan)
| BnusiHue cmpoumersbHbIX KOHCMPYKUUU U cucmem rnpomuegornoxapHol 3awumsl Ha 6e3onacHocmb noxapHbix (OpaH-
cuc J1. «®paHK» bpaHHU2eH)

7.12 Fire loss prevention and emergency organizations (by Thomas F. Barry and Larry Watrous) / OpezaHu3sayuu rno
npedomspauieHuro yujepba om roxapa u YpessbiyalHbiv cumyayusm (Tomac @. bappu, Jlappu Yampoyc)

7.13 Emergency medical services (by James O. Page) / OkasaHue MedUUUHCKUX ycrly2 8 YpessblyaliHbiX cumyauyu-
ax (xetmc O. Nelidx)
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roIHeHUe NpomueBornoxapHbIX meporpusmul (PoHans0 P. ®app, CmuseH @. Coliep)

7.15 Training fire and emergency services (by Douglas P. Forsman) / O6yuyeHue nepcoHana npomugornoxapHbiX
cryx6 u cnyxb6 ro YpessbiyaliHbiM cumyayuam (Lyenac 1. ®opcmeH)

7.16 Fire department facilities and fire training facilities (by Nicholas J. Cricenti) / 30aHus 0ns noxapHbix nodpasde-
neHul u oby4yeHusi noxapHbix (Hukonac k. KpuyeHmu)
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Pyxosogcreo NFFA no npornBonoxapHo# 3aumre. Tom //

National Fire Protection Association (NFPA), Quincy, 2003.
HayuoHanbHasi accoyuayusi no npomusonoxapHol 3awume (NFPA), Ky-
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1744 ctp.; dopmaT: 28 x 22 cm; bubnuorpadudeckuii cnmcok: 1369 eau-
0l HUL,
ISBN: 0-87765-474-3

The purpose of Fire Protection Handbook is to fulfill the needs of the fire protection community for a
single-source handbook on the state of the art in fire protection and fire prevention practices. The Hand-
book is organized around the six major strategies that are the building blocks of a systems approach to
fire safety through balanced fire protection. The strategies are as follows: prevention of ignition, design
to slow early fire growth, detection and alarm, suppression, confinement of fire and evacuation of occu-
pants.

The entire Fire Protection Handbook and Section 1 in particular is focused on the built environment ei-
ther in whole or in part. Sections 2 through 13 of this handbook concentrate on fire safety in structures.
Section 14 deals with fire protection in a nonstructural portion of the built environment.

Llenbio coslaHus PykosoOcmea o rpomueorioxapHol 3awume sernsemcsi y0oernemeopeHue ro-
mpebHocmel coobuwecmea no npPomMuUeornoxapHoU 3awume. Aemopbl 06beOUHUIU 8 OOHOM PYKOBO-
dcmee 8ce ceedeHusi O COBPEMEHHOM COCMOSIHUU U MPaKMUYeCKOM OCYU,eCmesieHuUU rpomugoroxap-
HOU 3awumsl U fNpomueornoxapHbIx Mmeporpusamud. [JaHHoe pykogoOcmeo CcmpyKmypupos8aHo coafac-
HO Wecmu OCHOBHbIM CcmpameausiM, KOmopble S67stmcs cmaHOapmHbIMU Yacmsmu CUCMeMHO20
rnodxoda K noxapHol 6ezonacHocmu nocpedcmeom cbanaHcupo8aHHOU MPOMUBONOXapHOU 3auumsl.
K amum cmpameauam omHocumcs: npedomepawjeHue 80320paHusi, Mepbl Ofisi 3aMeOdsieHus pacrpo-
cmpaHeHus roxapa, ObHapyXXeHue roxapa U roxapHasi cugHanusauyusi, noxapomyweHue, rokanu3a-
yus roxapa u ssakyauyus rooded.

HaHHoe pykoeodcmeo, u 8 yacmHocmu Pa3den 1, monHocmsio, nubo 4acmu4yHO rocesileHbl aHmpo-
rnoeeHHol cpede. Pa3desnbl 2-13 Hacmosiuezo pykogodcmea cocpedomoYeHbl Ha roxapHol besonac-
Hocmu 30aHuld. Pasfen 14 rnocesweH rnpomugoroxapHoU 3awume Opyaux COOpyXeHul, a makxe
mpaHcriopmHbIX cpedcms, SA8MSIWUXCS Yacmbio aHMpPONo2eHHOU cpeokbl.

KnroueBble crnoga:

Fire hazard, fire and rescue services, fire alarm systems, fire detector, explosives, water-based sup-
pression, fire suppression, fire pump, automatic sprinkler system, water spray, chemical agents, transpor-
tation system, property classes, fire safety.

lMoxapoonacHoCcmb, roxapHble U criacamesibHble Cryx6bl, cucmembl MoXapHoU cueHanu3ayuu, rno-
JKapHbIU damyuk, 83pbI80ONacHble sewecmesa, myueHue rnoxapa eodol, rnoxapomyweHue, fnoxapHbIl
Hacoc, asmomamuyeckasl MpomugoroxapHasi CrpuHK/IepHas cucmema, e8odopacrbiiumers, Xumu4ye-
CKue peaceHmbI, MpaHCcropmHasi cucmema, Krnaccbl 06beKkmos, roxapHasi 6e3onacHocms.

CopepxaHue
Preface (by Pam Powell) / Mpeducnosue ([1am Mayansm)
Introduction (by Arthur E. Cote) / BgedeHue (Apmyp 3. Koym)
Section 8. Materials, products and environments / Pa3sden 8. Mamepuarsl, usdesnus u cpedbi
8.1 Fire hazards of materials (by Frederic B. Clarke) / lNoxapoonacHocms mamepuanos (®Ppedepuk b. Knapk)
8.2 Combustion products and their effects on life safety (by Gordon E. Hartzell) / Moproyue usdenus u ux enusHue Ha
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sunn M. Cnad, mn.)
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8.8 Medical gases (by Guy R. Colonna) / MeduuyuHckue 2a3bi ([al P. KonoHHa)
8.9 Oxygen-enriched atmospheres (by Coleman J. Bryan and Joel M. Stoltzfus) / O6ozauweHHble Kucriopodom cpe-
Obl (Koynman k. bpataH, Ixoan M. Lmonbmuygbyc)
8.10 Plastics and rubber (by Guy R. Colonna) / lNnacmmaccs! u peduHa ([at P. KomoHHa)
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Obwecmeo uHxeHepos npomusoroxapHol 3sawumsi (SFPE), Hauyuo-
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NFPA and the SFPE have teamed up to create the 2nd edition of the respected SFPE Engineering
Guide to Performance-Based Fire Protection. Developed in recognition of the increased acceptance of
performance-based design, and including recent experience and advancements in computer modeling
and engineering techniques, this edition is a vital tool for engineers, architects, building code officials,
and AHJs. The Guide provides a flexible process for performance-based design and the assessment of
building fire safety, within both prescriptive and performance-based code systems. Use it to help you:
determine and document the achievement of fire safety goals for a particular project over the life of a
building; identify and work within the latest accepted parameters that should be considered in perform-
ance-based analysis or design; develop fire protection measures that ensure acceptable levels of safety,
without unnecessary constraints on other aspects of building design or operation. The Guide includes
detailed coverage on: defining project scope; identifying goals; defining stakeholder and design objec-
gves; developing performance criteria; developing design fire scenarios; developing and evaluating trial

esigns.

Obuwecmeo uHxxeHepoes ripomugornoxapHol 3auwums! (SFPE) u HauyuoHanbHasi accoyuayusi ro rpo-
mueonoxapHol 3awume (NFPA) ob6beduHunu ceou ycurnus rnpu co30aHuu emopozo u3daHusi rnomyssp-
Hoeo "TexHu4eckoz2o pykosodcmea SFPE no yHKUUOHarIbHO-OpUeHmMuUpo8aHHOU MpomueonoxapHoul
3awume". PaspabomaHHOe C y4emoM 803pocuie2o UHmepeca K QOyHKUUOHaIbHO-OpUEHMUPO8aHHOMY
MPOEKMUPOBAHUI0, @ MaKXXe CO8PEMEHHO20 Ornbima U Hoseluwux G0CMUXeHUl 8 KOMMbHMepPHOM Mode-
JiuposaHuu u memodax rnpoekmuposaHusi, daHHoe usdaHue bydem MofIe3HbIM UHXEeHepaM, apxumeKmo-
pam u npedcmasumersmM 3Kcriepmu3bl U opeaHo8 Had3opa. B pykosodcmee orucaH eubkul rpouyecc
0n1s1 (byHKUUOHAaIbHO-OPUEHMUPOBAHHO20 MPOEKMUPO8aHUST U OUEHKU MpOomueornoxapHou 6e3onacHo-
cmu 30aHul 8 pamkax Kak rpednucbiearolyux, mak u yHKUUOHa bHbIX HOPpM. Vcrnonb3ylime pyKkogo-
ocmeo 055 onpedesieHUs yenel no rnpomueornoxapHou be3onacHocmu rpoekma Ha rnpomsi>KeHuu 8ceao
JKUBHEHHO20 UuKra 30aHusi U O0OKyMeHmMupogaHusi ux O0CMUXEHUST; ornpedesieHuUsi MOCAeOHUX MPUHSMbIX
napamempos, Komopble OO/KHbI y4UmbI8ambCs rpuU hyHKUUOHaIbHO-OPUEHMUPOBAHHOM aHanu3e usu
rnpoekmuposaHuu U pabomsl 8 ux ripedenax; paspabomku Mep MPOMUONoXxapHoU 3auiumbl, KOMOpPbIe
obecriedam Heobxodumble yposHU be3zonacHocmu, npu 3MOM He Haslaz2asi U3/IUWHUX 02paHUYeHUU Ha
Opyeue acriekmbi MPOeKmMuUpo8aHuUsi unu akcryamayuu 30aHus. B pykoeodcmee nodpobHO onucaHbl
crnedyrouue gorpockl: onpedernieHue codepxxaHus rnpoekma; rnocmaHoska uerneu; ornpedereHue 3aday
3auHmepecosaHHbIX Uy U 3aday npoekmuposaHus; paspabomka Kpumepues kadecmea QyHKUUOHUPO-
8aHusi, paspabomka pacyemHbIx cueHapues rnoxapa; paspabomka u OueHKa OrbIMHbIX MPOEKMOS8.

KnioueBble cnoBa:
~ Fire protection, performance-based design, risk, fire scenario, performance criteria, uncertainty analy-
sis.
lMpomusonoxapHas 3awuma, hyHKUUOHaIbHO-OPUEHMUPOBAHHOE POEKMUpPo8aHuUe, PUCK, CUeHa-
puli noxapa, Kpumepuu Kad4ecmea hyHKUUOHUPOBaHUSI, aHau3 HeorpedesneHHOCMuU.

CopepxaHue
Preface / lpeducnosue
1. Introduction / BsedeHue
1.1 Purpose / Lenb
1.2 Fundamentals / OcHogHble npuHyunsI
1.3 Scope / Obnacms npumeHeHuUs
1.4 Use and application / lNpumeHeHue
1.5 Technical references and resources / TexHu4yeckas numepamypa U UCMOYHUKU
1.6 Review of performance-based designs / OueHka yHKUUOHaIbHO-OPUEHMUPOBaHHbIX MPOEKMOo8
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SFPE Engineering guide: Fire risk assess-
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Texnnwyeckxoe pykoBogcTBo SFPE no oyeHKe rnoxXapHoro pucKka
Fire Risk Assessment
Society of Fire Protection Engineers (SFPE), Bethesda, 2006.
Obuwecmeo uHxeHepoes rpomusoroxapHol 3auwumsi (SFPE), bemecda,
2006 200.

November 2006

‘ 115 cTp.; popmart: 27,5 x 21 cm; Gubnuorpacdumyecknn cnucok: 37 egu-
HUL

This SFPE Engineering Guide: Fire Risk Assessment provides guidance for the use of risk assess-
ment methodologies in the design and assessment of building and/or process fire safety. This guide pro-
vides qualified practitioners with a means to select and use fire risk assessment methodologies in the
design and assessment of fire safety and contains information on the role of fire risk assessment in the
fire safety design process. This guide establishes a recommended process for the use of risk assess-
ment methodologies and provides references to available detailed sources of information on risk as-
sessment methodologies, procedures, and data sources.

Llenbto cosdaHusi TexHuyeckoeo pykosodcmea SFPE 1o oueHKe rnoxapHo20 pucka sienisemcs rpe-
docmaesrneHue pekomeHOauuli rno ucrnofb308aHU Memodosoauli OUeHKU pucka Ha cmaduu fpoekmu-
posaHUsi U OUEHKU rpomueornoxapHoU 3awumsl 30aHul. [JaHHoe pykosodcmeo daem Keasughuyupo-
8aHHbIM crieyuasnucmam-ripakmukam cpedcmeo Mo ebibopy U UCMO/Ib308aHU Memodosioaull OUeHKU
pucka 8 rpouecce MpoekmuposaHuUU MpomueonoxapHol 3auumsl. Hacmosiuiee pykosodcmeo ycma-
Haenueaem pekomeHOyeMbll MOpPsIO0K UCMOb308aHUsT Memodosio2ull OUEHKU pucKa, makxe 8 Hem
npusedeH CruCoK UMEHUUXCS MOOPOBHbLIX UCMOYHUKO8 M0 Memodosio2usiM OUEeHKU pUCKO8, rnpoyedy-
pam u ucmoyHuUKam OaHHbIX.

KnroueBble crnoga:

Fire risk assessment (FRA), hazard, vulnerability, uncertainty, fire scenario, frequency analysis, risk
estimation, risk evaluation.

OueHKa noxapHOo20 pucka, 0rnacHoCmb, ys138UMOCMb, HEONMpPeOeleHHOCMb, cuyeHapull roxapa, 4Yac-
MmOomHbIU aHau3, pac4yem pucka, OueHKa pucka.
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XOOHbIX Mapamempos ropo208bix 3Ha4eHUl pucka
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General /| Obwue ceedeHus
Scenario clusters / [pynnel cueHapues
Representative fire scenarios / Tunuy4Hsie cueHapuu rnoxapa
Quantification of fire scenarios / KonuwyecmeeHHbIl aHanu3 cueHapues roxapa
Specification of initial conditions and use of calculation / OnucaHue HayanbHbIX ycrnogul u MpUMeHeHuUe pacyema
Simplified analysis / YnpoweHHbIl aHanu3
9. Data / [aHHble
The role of data in the FRA process / Porb 0aHHbIX 8 Npoyecce OUEHKU MoXapHO20 pucka
Types of fire data / Tunel OaHHbIX 0 noxape
Data advantages and disadvantages / [Mpeumywecmea u Hedocmamiu OaHHbIX
Data presentation / [lpedcmasneHue daHHbIX
10. Frequency analysis / YacmomHbil aHanus
General /| Obwue ceedeHus
Probability vs. frequency / BepossmHocmb o cpagHeHuro ¢ 4acmomHOCMbHO
Calculation of probabilities / Pacuem sepossmHocmeti
Relevant types of probabilities / BaxHbie 8udbl eeposimHocmel
Probability estimation / BeposmHocmHas oueHka
Reliability of systems / HadexHocmb cucmem
11. Consequence analysis / AHanus nocnedcmauti
General / Obujue ceedeHusi
Methods to determine consequences / Memodk! onpedeneHus nocredcmeautl
Measures of consequences / Macwma6b nocnedcmeuti
Challenges in measuring consequence / [lpobnemsi npu onpedeneHuu macumaba nocrnedcmeuti
12. Risk estimation / Pacuem pucka
General /| Obwue ceedeHus
Methods for calculating fire risk / MemodsI pacuema noxapHoz20 pucka
Risk presentation / lMpedcmaeneHue pucka
13. Uncertainty analysis / AHanu3 HeonpedeseHHocmu
General / Obuwue ceedeHusi
Sources of error and uncertainty / VicmoyHuku owubok u HeonpedeneHHoCmMu
Recommended steps for estimating the uncertainty / PekomeHOyembie Memodbl oueHKU HeornpedeneHHocmu
14. Risk evaluation / OueHka pucka
General /| Obwue ceedeHus
Cases where the risk is clearly acceptable / Cumyayuu 6e3ycrogHo20 donyujeHus pucka
Cases where the risk is clearly not acceptable / Cumyauyuu 6e3ycrogHo20 Hedonyu,eHUs pucka
Cases where the risk assessment does not clearly show that the risk is either acceptable or unacceptable / Cumya-
yuu, kozda oueHKa pucka He ornpedensem dornyweHue unu HedomnyuieHue pucka
Possible problems during risk assessment / BosmoxHbie npobriemsl rpu oueHKke pucka
15. Documentation / [okymeHmauus
General /| Obwue ceedeHus
Fire risk assessment concept report / KoHuenmyarnbHbili omyem 06 oyeHKe rnoxapHo2o pucka
Comprehensive project documentation / [TorHas npoekmHas OoKymMeHmauyus
Additional documentation / [ononHumernsHas QoKymeHmauusi
Appendix A. Selected readings / lMpunoxeHue A. M36paHHble cripagoyHble Mamepuaribl
Appendix B. Supplemental information sources / [lpunoxerue B. [JononHumensHas numepamypa
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This part of ISO/TR 13387 describes one framework for the provision of an engineering approach to
the achievement of fire safety in buildings, based on the quantification of the behaviour of fire and peo-
ple. Its basic principles may be applied to all types of buildings and their use. This part takes into ac-
count many factors including building construction, means of escape, human factors, smoke manage-
ment, detection, alarm and fire suppression and their contribution to the attainment of the fire safety ob-
jectives.

B daHHoU Yyacmu cmaHOapma ISO/TR 13387 npusedeHa cmpykmypa 07151 OCyWeCcmeieHUs1 UHXeHep-
HO-mexHu4Yeckoz2o noodxoda K obecredyeHuro noxapHou 6e3onacHocmu 8 30aHUsIX, OCHOBbIBAsICb Ha KO-
JluyecmeeHHOM aHasu3e rosedeHusi nrodel u oz2HsA. basosbie npuHyumbI, onucaHHble 8 cmaHdapme,
mo2ym bbimb NPUMEHEHbI KO 8ceM murnam 30aHul U Ux HasHadyeHul. Y4meHbl MHo2ue ¢hakmopsl, 8 mom
qucre: KOHCmpyKyusi 30aHusi, mymu 3gaKkyauyuu, Yesoesedeckull ¢hakmop, ObiMoydaneHue, obHapyxeHue
80320paHusi, NoxapHasi cueHanu3ayusi U rnoxapomyueHue, a makxe ux eksiad 8 docmuxxeHue uenel
rnoxapHou bezornacHocmu.

KnioueBble cnogBa:

Smoke management, fire safety engineering, deterministic study, probabilistic design.

lMpomueodbiMHass 3awuma, rnoxapHo-mexHUYecKuli aHaau3, OemepMUHUpPoB8aHHoe uccriedosaHue,
8ePOSIMHOCMHOE MPOEeKMUPOBaHUE.

CopepxaHue
Foreword / [lpeducnosue
Introduction / BsedeHue
1. Scope / O6nacmb npumeHeHusi
2. Normative references / Ccbinku Ha HopMamueHble OOKYMeHMbI
3. Terms and definitions / TepmuHsl u onpedeneHusi
4. The global approach / mo6asnbsHsit n1odxod
4.1 General /| Obwue nonoxeHus
4.2 Summary of the fire safety engineering assessment process / Kpamkuil 0630p rpouecca npogedeHUsi MoxapHo-
mexHU4Yeckoeo aHanusa
4.3 The subsystems of the design / MTodcucmembi npoekmuposaHus
4.4 Design parameters / PacyemHbie napamempsi
4.5 The global information, evaluation and process concept / KoHuenyus anobanbHol UHghopMayuu, OUEeHKU U fpo-
uyecca
4.6 Engineering methods / VHxeHepHO-mexHu4Yeckue memoosbl
5. Fire safety management / YnpasneHue noxapHol 6e30nacHocmbio
5.1 General / Obwue rnonoxeHus
5.2 Independent audit / Hezasucumas nposepka
6. Objectives and criteria / Lenu u kpumepuu
6.1 General / Obujue nonoxeHusi
6.2 Functional objectives / ®@yHkyuoHanbHbIe 3a0adyu
6.3 Acceptance criteria / Kpumepuu rnpuemku
7. Deterministic design / [JemepmuHupogaHHbie Memo0dbl MPOeKmupos8aHusi
7.1 Background / [lpednockinku
. Probability design / BeposimHocmHbie Memodbl npoekmuposaHusi
8.1 Background / [pedmnockinku
8.2 Basic probabilistic techniques / OcHogHble seposimHocmHbIe Memoodbl
8.3 Data required / Heobxodumble OaHHbIEe
8.4 Common mode failures / B3aumocsszaHHble cbou
9. Safety factors and uncertainty / ®akmopsi 6e3onacHocmu u HeornpedeseHHOCMb
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10. Summary of the fire safety design process / Kpamxuli 0630p npoyecca npoekmuposgaHusi noxapHot 6esonacHocmu
10.1 Overview / O630p
10.2 Define the safety objectives and scope of the study / OnpedeneHue yeneli obecrieyeHusi be3ornacHocmu u
duana3oHa uccredosaHusi
10.3 Set acceptance criteria / OnpedeneHue Kpumepues rnpuemKu
10.4 Characterise the building, occupants and environment / Xapakmepucmuka 30aHusi, rirodell u oKkpyxarouiel cpedbl
10.5 Undertake the qualitative design review / [IposedeHue kayecmeeHHO20 aHanu3a rnpoekma
10.6 Conduct quantified analysis / lNposedeHue konuyecmeeHHO20 aHanu3a
11. Reporting and presentation / OmuyemHocms u npedcmasneHue npoekma Ha paccMompeHue
11.1 General / O6ujue nonoxeHus
11.2 Contents / CodepxaHue
Annex A (informative). The emergence of fire safety engineering / [lpunoxeHue A (UHghopMayuoHHOe). Bo3HUKHO8eHUe r10-
JKapHO-MexXHU4YeCcKo20 aHanusa
Annex B (informative). The qualitative design review / [MpunoxeHue B (uHghopmayuoHHoe). KauecmeeHHbIlU aHanu3 npoekma
Annex C (informative). Fire safety management / [IpunoxeHue C (uHgopmayuoHHoe). YnpaesneHue noxapHol 6e3onacHo-
cmbro
Annex D (normative). Life safety / lMpunoxenue D (HopmamusHoe). be3onacHocmb XU3HU
Annex E (informative). Safety factors / lMpunoxeHue E (uHgpopmauyuoHHoe). @akmopskl 6e3onacHocmu
Annex F (informative). Firefighting and rescue facilities / lNpunoxeHue F (uHghopmayuoHHoe). Cpedcmea 071 myweHus rnoxa-
pa u crnaceHusi nrodeli
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YeTHbIe CYeHapHH MoXKapa X PacHeTHbIe MoXapbi

International Organization for Standardization (ISO), Genéve, 1999.
MexdyHapoOHas opeaHusayusi no cmaHdapmusayuu (MCO), KeHesa, 1999
200.

17 cTtp.; bopmart: 29,7 x 21 cm; bubnuorpadmyeckmin cnucok: 18 egmHuy

This part of ISO/TR 13387 provides guidance on the identification of appropriate design fire scenarios
for consideration in fire safety design and on the specification of "design fires" to reflect the design fire
scenarios that have been identified for analysis.

HaHHasi yacmb cmaHdapma ISO/TR 13387 npedcmasnsem coboli pykogodcmeo ro ornpedesieHur co-
omeemcmeyuwux pacdemHbiX cueHapues rnoxapa O ydema rpu npoekmuposaHuu rnoxapHol 6e30-
rnacHocmu, a makxe rno noOpPobHOMY OMUCAaHUK «PacyemHbIX MoXapose» 8 UerIX ompaxeHusi pacdyems-
HbIX CUeHapues roxapa, 8bIsiefieHHbIX 0/151 aHau3a.

KnioueBble cnoBa:

Fire safety engineering, smoke management, design fire scenario, design fire.

lMoxapHO-mexHuYecKkul aHanus, npomusodbiMHast 3awuma, pacHemHbil cueHapul roxapa, pac-
YemmHablIU rioxap.

CopepxaHue
Foreword / [llpeducrosue
Introduction / BeedeHue
1. Scope / Obnacmb npumeHeHusi
2. Normative references / Ccbinku Ha HopMamugHble OOKYMeHMbI
3. Terms and definitions / TepmuHb! u onpedeneHus
4. Symbols and abbreviated terms / ObosHaveHusi u cokpauwjeHusi
5. Design fire scenarios / PacuyemHble cueHapuu roxapa
5.1 Role of design fire scenarios in fire safety design / Posb pacuemHbix cueHapues roxapa rnpu rnpoekmuposaHuu
roxapHol 6e3onacHocmu
5.2 Identification of important design fire scenarios / OnpedeneHue 8axkHbIX pacyemHbIX CUyeHapues rnoxapa
6. Design fires /| PacuemHble noxapbl
6.1 Role of design fires in fire safety engineering / Posb pacyemHbix noxapoe & roxapHo-mexHU4YeCKOM aHau3e
6.2 Characteristics of design fires / Tapamempbi pacyemHbix Mnoxapos
6.3 Characteristic fire growth / XapakmepHoe passumue noxapa
6.4 Events modifying the design fire / Cobbimusi, usmeHsirowue pacyemHbili rnoxap
6.5 Pre-flashover design fires / PacyemHbie roxapbi 0o rnonHoeo socrinameHeHus ("obujel ecrbiwKu'™)
6.6 Fully developed fires / lMonHocmbio pazsuswiuecs noxapbi
6.7 External design fires / BHewHue pacyemHble rnoxapbl
Annex A (informative). Typical fire growth categories / [MpunoxeHue A (UHgbopmayuoHHOe). Kameaopuu munu4yHo20 pa3eumusi
rnoxapa
Bibliography / Bubnuoepacpusi
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This part of ISO/TR 13387 provides guidance on procedures for assessing and verifying the accuracy
and applicability of deterministic mathematical fire models used as tools for fire safety engineering. It is
not a step-by-step procedure, but does describe techniques for detecting errors and finding limitations in
a calculation model.

B daHHol yacmu cmarOapma ISO/TR 13387 npueedeHbl yka3aHUsI MO0 OUEHKE U MPOBEPKE MOYHOCMU
u npueodHocmu 0emepMUHUPOBaHHbLIX Mamemamudeckux mModesieli noxapa, npuMeHsieMbIxX rpu rnoxap-
HO-mexHUYecKoM aHasnuse. B Hell He npedcmassieHo nowazoeoli UHCMPYKYUU, 0OHaKo OrnucaHbl Crioco-
Ob/ 8bisigrIeHUsT OWUBOK U OepaHuUYeHUl pacyemHol Mooesu.

KnioueBble cnosa:
Fire safety engineering, mathematical fire models, deterministic model.
lMoxapHo-mexHuyeckuli aHanus, Mamemamuyeckue Mooesnu rnoxapa, 0emepMUHUPOB8aHHasi MOOESIb.

CopepxaHue
Foreword / [llpeducrosue
Introduction / BeedeHue

1

. Scope / Obnacmb npumeHeHusi

2. Normative references / Ccbinku Ha HopMamugHble OOKYMeHMbI

oUW

. Terms and definitions / TepmuHsl u onpedeneHus

. Symbols and abbreviated terms / O6o3+HauyeHus u cokpaweHus

. Potential users and their needs / lMomeHyuansHbie nonk308amesiu u ux nompebHocmu
. Documentation / HokymeHmauus

6.1 General / Obujue rnonoxeHus
6.2 Technical documents / TexHuveckue OOKyMeHmbI
6.3 User's manual / Pykosodcmeo ronb308amerisi

. General methodology / O6uwas memodonozaus

7.1 General / Obuwjue nonoxeHusi

7.2 Review of the theoretical basis of the model / O630p meopemuyeckux ocHog modesnu
7.3 Analytical tests / AHanumuyeckue ucribimaHusi

7.4 Comparison with other programmes / CpasHeHue ¢ Opyaumu ripozpammamu

7.5 Empirical verification / 3Omnupuyeckas nposepka

7.6 Code checking / lposepka koda

. Numerical accuracy / YucneHHass moyHocmb
. Measurement uncertainty of data / HeornpedeneHHocmb usmMepeHus: 0aHHbIX

9.1 General / Obwue nonoxeHus

9.2 Category A determination of standard uncertainty / OnpedeneHue cmaHdapmHoUl HeornpedesneHHocmu no mury A
9.3 Category B determination of standard uncertainty / OnpedeneHue cmaHOapmHol HeorpedeneHHocmu rno mury B
9.4 Combined standard uncertainty / CymmapHasi cmaHOapmHas HeornpedeseHHOCMb

9.5 Expanded uncertainty / PacwupeHHas HeornpedesneHHOCMb

9.6 Reporting uncertainty / Omyem o HeornpedeneHHocmMu

10. Sensitivity analysis / Ananus yyecmeumernsHocmu

11. Reference fire tests / OmaroHHbIe MoxapHbie ucrbimaHusi

Annex A (informative). Literature review / [MpunoxeHue A (uHghopmayuoHHoe). Ob3op fiumepamypsbi
Bibliography / bubnuoepacus
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HHKHOBEHHe MoXapa, ero passurue un oopasoBaHne 4bIMOBbIX TOTOKOB

International Organization for Standardization (ISO), Genéve, 1999.
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This part of ISO/TR 13387 is intended to provide guidance to designers, regulators and fire safety pro-
fessionals on the use of engineering methods for the prediction of the initiation of fire, the generation of
fire effluents and the development of fire inside the room of origin. It provides a framework for critically
reviewing the suitability of an engineering method for assessing the potential for the initiation and devel-
opment of fire and the generation of fire effluents. It also provides guidance on the means to assess the
effectiveness of fire safety measures.

HaHHas yacmb cmaHOapma ISO/TR 13387 s.enisemcsi pykogeodcmeom Orisi POeKmupo8uUUKo8, opaa-
Hoe Had30pa U crieyuanaucmos o rnoxapHol 6e30nacHOCMU o MPUMEHEHUIO UHXEeHepPHO-MEXHUYECKUX
Memo0o08 07151 IPO2HO3UPO8aHUS BO3HUKHOBEHUSI Moxapa, 06pa3osaHusi ObIMOSbIX MOMOKO8 U pa3sumusi
roxapa Hympu rnoMewieHusl, 8 KOMoOPOM MPOU3OWII0 80320paHue. B Hell U3noxXeHb! MPUHYUMbLI Kpumu-
Yecko20 aHanusa npueodOHOCMU UHXeHepHO-mexHU4Yecko2o memoda Ol OUEHKU 8epOosimHOCMU 803-
HUKHOBEHUS U pa3gumusi roxapa U obpasosaHusi ObIMOSbIX TOMOKO8, a makxe 0aHbl yKa3aHUusi ro Crio-
cobam oueHKU 3ghghekmusHoCMuU Mep rnoxxapHouU bezonacHocmu.

KnioueBble cnoBa:
Fire safety engineering, fire effluents, smoke.
lMoxapHo-mexHuyeckuli aHasnus, ObIMO8bIe MOMOoKU, ObIM.

CopepxaHue
Foreword / [llpeducrosue
Introduction / BeedeHue
1. Scope / Obnacmb npumeHeHusi
. Normative references / Ccbinku Ha HopMamugHble OOKYMeHMbI
. Terms and definitions / TepmuHsl u onpedeneHus
. Symbols and abbreviated terms / O6o3HauyeHus u cokpaweHus
. Subsystem 1 of the total design system / [Todcucmema 1 obweli cucmemb MPOEKMUPO8aHUS
. Subsystem 1 evaluations / BbiqucneHusi nodcucmemsl 1
6.1 General / Obujue nonoxeHusi
6.2 Initiation of fire / BoaHukHogeHuUe noxapa
6.3 Fire development / Passumue noxapa
6.4 Smoke production / ObpasosaHue Obima
6.5 Species generation / ObpazosaHue rMpodyKmMos eopeHuUst
7. Engineering methods / VHxeHepHo-mexHu4Yeckue memoosb|
7.1 General / Obujue nonoxeHusi
7.2 Estimation formulae / ®opmyribl oueHKu
7.3 Computer models / KommnstomepHbie modenu
7.4 Experimental methods / SkcnepumeHmarbHbie Memoodsbl
Annex A (informative). Smoke measurement units / MpunoxeHue A (UHghopMayuoHHoE). EQUHUUbI uamepeHus ObiMa
Bibliography / Bubnuoegpacpusi
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International Organization for Standardization (ISO), Genéve, 1999.
MexdyHapoOHas opeaHusayusi no cmaHdapmusayuu (MCO), KeHesa, 1999
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This part of ISO/TR 13387 is intended to provide guidance to designers, regulators and fire safety pro-
fessionals on the use of engineering methods for the prediction of movement of fire effluents within and
outside of a building. It provides a framework for critically reviewing the suitability of an engineering
method for assessing the potential for movement of fire effluent during the course of fire as well as guid-
ance on the means to assess the effectiveness of fire safety measures.

HaHHas yacmb cmaHOapma ISO/TR 13387 sensgemcsi pykogodcmeom Onsl poekmuposujuKkos, opaa-
Ho8 Had30pa U crieyuanucmos rno rnoxapHou 6e3onacHocmu o NPUMEHEHUIO UHXEHEPHO-MEXHUYECKUX
mMemoooe Os1s1 MPOo2HO3UPO8aHUsT O8UXEHUST ObIMOBLIX MMOMOKO8 8HYMpPU U CHapyXxu 30aHusi. B Hel u3-
JIOXKEHbI MPUHUUMbI KPUMUYECKO20 aHasu3a fnpu2odOHOCMU UHXEHEePHO-MexXHUYeckoeo memoda Ons
OUEHKU MomeHyuanbHO20 08UXeHUS ObIMOBbIX MOMOKO8 80 8PEMS MoXapa, a makxe 0aHbl yka3aHus o
criocobam oyeHKu aghghekmusHocmu Mep roxxapHou bezonacHocmu.

KnioueBble cnosa:

Fire safety engineering, fire effluent, plume, ceiling jet, combustion products.

lMoxapHo-mexHuyeckuli aHanu3, ObIMO8OU MOMOK, CMpYSs, MPUMNOMOosIoYHass cmpys, nPoOyKmMbl eope-
HUS.

CopepxaHue
Foreword / [llpeducrosue
Introduction / BeedeHue
1. Scope / Obnacmb npumeHeHusi
. Normative references / Ccbinku Ha HopMamugHble OOKYMeHMbI
. Terms and definitions / TepmuHsbI u onpedeneHus
. Symbols and abbreviated terms / O6o3HayeHus u cokpaweHus
. Subsystem 2 of the total design system / [Todcucmema 2 obweli cucmeMbl MPOEKMUPO8aHUS
. Subsystem 2 evaluations / BbiqucrneHusi nodcucmemsl 2
6.1 Movement of fire effluents / [suxeHue dbimosbix momokos
6.2 Non-thermal fire damage / Hemennoegol ywepb om noxapa
7. Engineering methods / VHxeHepHo-mexHuU4Yeckue memoodsb|
7.1 General / Obujue nonoxeHusi
7.2 Estimation formulae / ®@opmyribl oueHKu
7.3 Zone models / 30HHbIE MOdenu
7.4 Field models / [Moneesie modenu
7.5 Experimental methods / 3kcrnepumeHmarsHsie Memookb!
8. Techniques to control movement of fire effluents / Memods koHmpossi dsuxeHusi ObIMO8bIX MOMOKO8
Bibliography / Bubnuoepacpusi

oOUlh WN

Oanpxect [-102. 3apybexxHble pyKOBOACTBA MO pa3paboTKe peLleHuii NpoTMBOMNoXapHOW 3awmTbl.CTp 27



e mn| ISO/TR 13387-6:1999. Fire safety engineer-
—-| Ing - Part 6: Structural response and fire
spread beyond the enclosure of origin

Firs aabety saginssriog
et

WeHNnR, B KOTOPOM rNpoON3OLLIJIO BO3ropaHne

International Organization for Standardization (ISO), Genéve, 1999.
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This part of ISO/TR 13387 is intended to provide general guidance on the use of engineering methods
for the prediction of fire spread within and between buildings, and for the prediction of the response of a
structure exposed to fire. It provides a framework for critically reviewing the suitability of an engineering
method for assessing the potential for fire spread and for fire damage to a building's structure as well as
guidance on the means to assess the effectiveness of fire safety measures.

HaHHas yacmb cmaHdapma ISO/TR 13387 sensgemcsi pykogodcmeoM 1o MPUMEHEHUI UHXEHEepPHO-
mexHu4YecKkux mMemoQdos Ol MpPO2HO3UPOBaHUSsT pacrnpocmpaHeHusi roxapa eHympu 30aHul U Mexoy
HUMU, @ makKxe nogedeHusi KOHCMpPyKyuu nod eosdelicmeuemM 02HS. B Heli usnoxeHb! npuHyUisbl Kpumu-
Yyeckoeo aHarnu3a rnpu2odOHOCMU UHXEeHEPHO-MEeXHUYecKko2o mMemoda Orid OUEHKU 8eposimHOCmuU pac-
rpocmpaHeHusi roxapa U rnospexoeHusi KOHCmpyKyuu 30aHus, a makxe 0aHbl yKa3aHusi 1o criocobam
OUEHKU 3¢bghekmusHOCmuU Mep rioxxapHou beszonacHocmu.

KnioueBble cnoBa:

Fire safety engineering, structural response, fire spread, thermal response, mechanical response, en-
gineering methods.

lMoxapHo-mexHuyeckuli aHanus, rnosedeHUe KOHCMPYKUUU, pacrpocmpaHeHue roxapa, merniosasi
peakuusi, MexaHuUJyecKkasl peakyusl, UHXeHepHO-mexHuU4Yeckue Mmemookl.
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MexdyHapoOHasi opeaHusayusi no cmaHdapmusauyuu (MCO), )KeHesa, 1999
200.

36 cTp.; hopmart: 29,7 x 21 cm; Gubnuorpadcduyeckuin cnmcok: 93 eaUHULbI

This part of ISO 13387 is intended to provide guidance to designers, regulators and fire-safety profes-
sionals on the fundamental engineering methods that should be included in design guides and reference
manuals for the prediction of: times to detect fire events; times to activate automatic alarm systems and
automatic systems designed to control fire growth or to control the effects of fire; the effectiveness of
activated automatic suppression systems in limiting the potential consequences of a fire. It also provides
a framework for critically reviewing the suitability of engineering methods, whether hand calculations or
predictive computer models or correlations based on empirical data, to predict detection, activation and
the effect of fire suppression systems.

LaHHas yacmb cmaHOapma 1SO 13387 npedHadHadyeHa Orsl MPOeKmMuUposuUKos, npedcmasumenel
Had30pHbIX Op2aHo8 U crieyuasucmos o rnoxapHol 6e3onacHocmu. B Heli OaHbl yka3aHUsI 110 OCHO8-
HbIM UH)XX@HEPHO-MEeXHUYECKUM Memodam, Komopbie O0MKHbI ObiMb 8KITHYEHb! 8 Nocobust Mo npoekmu-
pOBaHUK U cripagoyHble pykoeodcmea Ofisl PpOo2HO3UpOo8aHus credyruwux napamempos: spemeHu ob-
Hapy)XeHUs roxapa; 8peMeHU akmugayuu asmomMamu4yecKux cucmem agapulHoU cueHanu3auyuu u ae-
moMamuy4ecKux cucmeM KOHMPOJIsS 3a paspacmaHueM rnoxapa umu nocrnedcmeusmu roxapa; aghghekx-
MUBHOCMU aKmueUpPOB8aHHbIX agmoMamu4yecKux CUCMeM MyuweHUs roxapa 8 CHUXEeHUU rnomeHyuarsib-
HbIX nocnedcmeuli rnoxapa. B Hel u3noxeHbl MPUHYUMNbI KPUMUYECKO20 aHanu3a rnpu2oOHOCmU UHXe-
HEepPHO-MexHU4Yeckux memodos, 6ydb mo py4YHbIE 8bIYUCIEHUS, KOMIbOMEPHbIe MOOeU Uiu Koppersis-
UuU, OCHOBaHHbIE Ha AMMUPUYECKUX OaHHbIX, O71s MPO2HO3UPOo8aHUsT 0bHapyKeHUs roxapa, akmusayuu
cucmem U ux eusiHUSI Ha myweHue rnoxapa.

KnioueBble cnosa:

Fire safety engineering, engineering methods, response time, detection system, sprinkler system.

lNoxapHo-mexHuYecKuli aHanu3, UHXeHepHO-mexHu4Yeckue memoosbl, spems cpabambigaHusi, cuc-
mema obHapyKeHUs roxapa, CripUHKIIepHasi cucmema.
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Introduction / BsedeHue
1. Scope / Obnacme npumeHeHusi
2. Normative references / Ccbiriku Ha HopMamueHble OOKYMeHMbl
3. Terms and definitions / TepmuHbl u onpedeneHus
4. Symbols and abbreviated terms / O6o3Ha4YeHusi u cokpaujeHusi
4.1 Symbols / ObosHayeHus
4.2 Abbreviated terms / CokpauweHus
5. Subsystem 4 of the total design system / [Todcucmema 4 obwel cucmemsl MPOEKMUPO8aHUS
5.1 General discussion / Obuwue nonoxeHus
5.2 Explanation and illustrations / [llosicHeHusi u npumepsi
5.3 Information flow / MHghopmayuoHHbIG nomok
6. Subsystem evaluations / BbiyucrieHus nodcucmemsi 4
6.1 Detection time / Bpems o6HapyxxeHus
6.2 Activation time / Bpems akmueayuu
6.3 Performance of suppression systems / ®@yHKUyUOHUpOBaHUE CUCMeM MoXapomyweHus
7. Engineering methods / VHxeHepHo-mexHu4Yeckue memoosb|
7.1 General applications to subsystem 4 / HasHavyeHue nodcucmemsbi 4
7.2 Estimation formulae / ®opmyribl oueHKu
7.3 Computer models / KommnstomepHbie modenu
7.4 Experimental methods / 3xcnepumeHmarsHsle modesu
7.5 Reliability analysis / Axanus HadexHocmu
Annex A (informative). Physical mechanisms of suppression by water sprays / [llpunoxeHue A (UuHghopmayuoHHoe). du3uye-
CKUe MexaHU3Mbl myweHUsi rnoxapa pacribliieHHolU eodol
Annex B (informative). Calculation of response time for fixed temperature detectors / [lpunoxeHue B (uHgpopmayuoHHoe). Bbi-
yucrieHue epemMeHu cpabambigaHusi cmayuoHapHbIX 0am4yukoe memepamypbl
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Annex C (informative). Extinguishment by chemical and powder aerosols / [lpunoxeHue C (uHgopmayuoHHoe). [Noxapomy-
weHue XumMu4yecKUMU U MopOoWKOo8bIMU a3po301sMU
Bibliography / Bubnuoegpacpusi
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This part of ISO 13387 is intended to provide guidance to designers, regulators and fire safety profes-
sionals on the engineering methods available to evaluate the location and condition of the occupants of
a building exposed to a fire. It also addresses the assumptions that underlie the basic principles of de-
signing for life safety and provides guidance on the processes, assessments and calculations necessary
to determine the location and condition of the occupants of the building, with respect to time. It provides
a framework for reviewing the suitability of an engineering method for assessing the life safety potential
of a building for its occupants.

HaHHasi yacmb cmaHdapma 1SO 13387 npedHa3HadyeHa Orisi MpoeKkmuposuwukos, npedcmasumerel
Had30pHbIX Op2aHo8 u crieyuanucmos rno roxapHol 6e3onacHocmu. B Heli OaHbl yka3aHUsI 110 OCHO8-
HbIM UH)XXE€HEPHO-MEeXHUYeCKUM MemodaM OUEHKU MECMOHaxoX0eHuUss U cocmosiHus firoded 8 30aHuu,
rnodsepawemcs noxapy. Takxe paccMompeHb! MPeodnoioXeHUs, nexawue 8 ocHoge 6a308bixX MPUHUU-
rnos ripoekmuposaHusi 6e30nacHOCMU XU3HU, U OaHbl yKa3aHusi o rpouyeccam, OUeHKaM U 8bI4UCIIEHU-
M, He0b6x00uMbIM 05151 orpedesieHUsI MECMOHaxX0X0eHUs1 U cocmosiHus firodeld 8 30aHuu ¢ y4emom epe-
MeHU. M3moxeHbl MpUHYUMbl aHanu3a npueo0HOCMU UHXEHEePHO-MEeXHUYecKoeo memoda Ol OUEHKU
30aHus1 Ha npedmem be3onacHocmu del, Haxo0sIUUXCS 8 HEM.

KnioueBble cnosa:

Fire safety engineering, engineering methods, life safety, tenability limits, evacuation.

lMoxapHo-mexHuyeckuli aHanu3, UHXeHEepHO-mexHu4Yeckue memoObl, 6e30racHOCmb XU3HU, rpe-
OeribHble yCrio8Us 8bKUBAHUS, 38aKyayusl.
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pa u cnaceHus nodel
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This Published Document is part of the PD 7974 series. It provides guidance on the use of BS
7974:2001 as a framework for an engineering approach to the achievement of fire safety in buildings. It
gives guidance on the application of scientific and engineering principles to the protection of people and
property from fire. It also gives a structured approach to assessing the effectiveness of the total fire
safety system in achieving the design objectives. It provides guidance on the design and assessment of
fire safety measures in buildings. It provides some alternative approaches to existing codes and guides
for fire safety and also allows the effect of departures from more prescriptive codes to be evaluated.

HaHHbIl dokymeHm sensiemcsi yacmbio cepuu PD 7974. B Hem npedcmaesrieHo pykogeodcmeo Mo
npumeHeHuro bpumaHcko2o cmaHdapma BS 7974:2001 e kayecmee cmpyKkmypbl Orisl UHXXEHEePHO20
nodxoda Kk obecriedyeHuro rpomusorioxapHoli beszonacHocmu 30aHul. lNpusedeHbl pekomeHdauuu ro
MPUMEHEHUI0 HayYHbIX U UH)XXEeHEPHbIX MPUHYUNos no 3awume model u cobcmeeHHOCMuU om rnoxapa.
Haemcsa cmpykmypupogaHHbIl nodxo0 K oueHKe aghghekmusHocmu cucmembl obuwel npomusonoxap-
Hol 6e3onacHocmu 8 docmuxXeHuu 3adad npoekmuposaHusi. [NpusedeHb! pekomeHOayuu o rnpoekmu-
pOB8aHUIO U OUEHKe Mep roxapHol 6e3zonacHocmu 6 30aHusix. OnucaHbl HEKOMOpPbIe ajlbmepHamue-
Hble M0OX00bI K CywecmsywumM cmpoumersibHbIM HopMaMm U pykogoocmeam 1o roxapHoul 6e3onacHo-
cmu, a makxe 0aHa 803MOXHOCMb OUEeHUMb 10c/1e0cmeust omcmynieHUst om OUPEKMUBHbLIX HOPM.

KnroyeBble cnoga:

Fire safety engineering, fire hazards, fire scenarios, design fire, life safety criteria, occupant character-
istics, deterministic study, probabilistic study.

[MoxapHO-mexHuYecKkuu aHanus, roxapHas ornacHocmb, cuyeHapuu roxapa, pacdemHsil rnoxap, yc-
nosus besonacHoOCMU XU3HU, Xxapakmepucmuka nonb3oeamersnel 30aHusi, 0emepMUHUCMCKOe ucceoo-
g8aHue, 8epOoSIMHOCMHbIU aHanu3s.
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British Standards Institution (BSI), London, 2003.
BpumaHckul uHecmumym cmaHdapmos (BSI), JloHdoH, 2003 200.

69 cTp.; popmart: 29,7 x 21 cm; bubnuorpacmyeckuin cnmcok: 67 eanHUL
ISBN: 0 580 41195 8

This Published Document is one of a series of documents intended to support BS 7974. It provides in-
formation on the rate of production of heat and combustion products from the fire source and gives guid-
ance on evaluating fire growth and/or size within the enclosure of fire origin, as well as enclosures to
which the fire has subsequently spread. Guidance is also provided for "special cases" which include ma-
licious fires, racked/stacked storage of goods and fires external to the building.

HaHHbIl doKkymeHm exodum 8 ceputo OOKymMeHmMos8 1o noddepxke bpumaHcko2o cmaHdapma
BS 7974. B Hem nipedcmasnieHa UHhopMayusi 0 ckopocmu obpa3zoeaHusi merisia u rnpoldykmax 20peHusi
0m UCMOYHUKa 80320paHusi u daHbl pekoMmeHOayuu ro oUueHKe pocma rnoxapa ulunu e2o macwumaba &
nomMeweHuu, 20e rpou3owsno 8o32opaHue, a makxe 8 romMeweHusx, Kyda ernocrnedcmauu pacripo-
cmpaHurcs noxap. Takxe rnpusedeHbl pekomeHOayuu 01 «0CobbIX Crydaes», 8KnYarouux noodxoeau,
roxxapbl 8 CKITa0CKUX MOMeWEeHUSTX U Moxapbl CHapy»u 30aHUs.

KnrouyeBble crnoga:

Fire safety engineering, design fire, fire load, sensitivity study, ignition, smouldering, flaming, flash-
over, fully developed fire, steady burning phase, decay phase.

lMoxapHO-mexHuUYecKul aHanus, pacyemHbil roxap, rnoxapHasi Hazpyska, aHasu3 4yyecmeumersibHO-
cmu, so32opaHue, mreHuUe, 20peHue rnnameHemMm, obujasi 8cribiwika, noHoMacwmabHbil rnoxap, gasa
ycmou4u8020 20peHus, ¢hasa 3amyxaHus.
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46 cTp.; dpopmaT: 29,7 x 21 cm; Bubnmorpacudeckmn cnucok: 49 eguHuy,
ISBN: 0 580 40168 5

This Published Document is one of a series of documents intended to support BS 7974. It provides
guidance on the application of fire safety engineering principles for the treatment of smoke movement,
control and management problems. The guidance is intended primarily for professional engineers with a
responsibility for the design or assessment of fire safety in buildings. It provides design approaches to
estimate the spread of the combustion gases within and beyond the room of origin and to evaluate their
properties, i.e. temperature, visibility and concentration of toxic products. This information can be used
to calculate the time between the detection of a fire to conditions developing which would be dangerous
to building occupants. This will enable the design of fire safety measures to ensure that sufficient time is
available for escape. It also provides information that will allow property issues to be assessed.

HaHHbIlU doKymeHm exodum 8 cepuro OOKyMeHmo8 1o rnoddepxke bpumaHckoeo cmaHOapma BS
7974. B Hem nipusedeHbl peKkoMeHOauuu o rMpUMEeHEeHU0 MPUHUUNO8 MoXapHO-MeXHU4YeCcKo20 aHanu3a
0ris1 peweHusi 80rpocos nepemeweHus: Obima, ObimMoydaneHusi u rnpobrem yrnpasneHus. Pykoeodcmeo
paccyumaHo npeuMyu,ecCmeeHHO Ha MpPogeCccUOHarnbHbIX UHXEHepo8, 3aHUMAaroWUXCS MpoeKkmuposa-
HUeM unu oueHkol roxapHoul bezonacHocmu 8 30aHusix. B dokymeHme onucaHbl npoeKmHbie nooxodb!
K OUeHKe pacripocmpaHeHusi 2a3006pasHbIx MpoOyKmoe c2opaHusi 8 rnomMeuweHuu, 20e rnpousowsio 803-
eopaHue, u 3a eeo rpedenamMu U OUEHKe ux ceolicmes, m.e. memrepamypbl, UOUMOCMU U KOHUeHmpa-
UUU MOKCUYHbIX MpodyKmos. 3my uHopMayur MOXHO UCMOoIb308amb O71sl pacyema epeMeHU MeXoy
OBHapy>xeHuUeM roxapa u pasgumueM ycrosul, onacHbIx O Xu3Hu obumamesiel 30aHusi. 3mo mno-
380/1UM MIPU MPOEKMUPOBAHUU MPOMUBOINOXapHbLIX Mep obecriedums 8pemsi, Heobxodumoe Orisi 38a-
Kyauyuu. B 0okymeHme makxe rpedcmasneHa uHhopmMayus, Komopasi mo3eonum ouyeHums besonac-
HOCMb UMywecmaa fpu rnoxape.

KnioueBble cnoBa:

Fire safety engineering, smoke control, computer modelling, computational fluid dynamics, axi-
symmetric plume, spill plume, line plume, ceiling jet, stratification of smoke, smoke flow, visibility, smoke
reservoir, smoke curtains, sprinklers.

lMoxxapHo-mexHuYeckul aHanus, dbiMoydasnieHue, KOMbomepHoe ModenuposaHue, 8blHUCIUMmerib-
Hasi 2udpoOuHaMuKa, OCecuMMempuyHas Cmpys, pacmeKkarowasiCs cmpys, IUHeldHass cmpys, npurnomo-
JIo4Has cmpys, cmpamugukayusi 0bIMo8020 €705, ObIMOBOU MOMOK, 8UOUMOCMb, pe3epsyap ObiMa,
pomueo0ObIMO8bIe WIMOPbI, CIIPUHKIIEPHI.
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10. Fire safety management / YnpasneHue npomusonoxapHol 6e30n1acHocmbio

11. Data / [aHHble
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Annex A (informative) Computer modelling / MpunoxeHue A (uHghopmayuoHHoe). KomnbromepHoe modenuposaHue

Annex B (informative) Indicative calculation procedure / [MpunoxeHue B (uHghopmayuoHHoe). lNpumepHas npouedypa pacdyema
Bibliography / Bubnuoegpacpusi

BSI - British Standards Institution / BSI - bpumaHckuti uHcmumym cmaHdapmos
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Koa: 10354 British Standards Institution (BSI), London, 2003.
BbpumaHckuli uHecmumym cma+Hdapmos (BSI), JloHdoH, 2003 200.

151 cTp.; bopmart: 29,7 x 21 cm; bubnumorpadumyeckuin cnmcok: 123 eguHn-

Ubl
ISBN: 0 580 40304 1

This Published Document is one of a series of documents intended to support BS 7974, Code of Prac-
tice on the Application of Fire Safety Engineering Principles to the Design of Buildings. It provides a
framework for developing a rational methodology for design of buildings using a fire safety engineering
approach. It applies scientific and engineering principles to the protection of people, property and the
environment from fire. It considers the following issues: a) the conditions within a fire enclosure and their
potential to cause fire spread by way of recognized mechanisms and routes; b) the thermal and me-
chanical responses of the enclosure boundaries and its structure to the fire conditions; ¢) the impact of
these anticipated thermal and mechanical responses on adjacent enclosures and spaces; d) the struc-
tural responses of load-bearing elements and their effect on structural stability, load transfer and accept-
able damage.

HaHHbIl dokymeHm exodum & ceputo OOKyMeHmMos 1o noddepxke bpumaHcko2o cmaHOapma
BS 7974 «Ce00 npasusn npuMeHeHUr MPUHUUNO8 MOXapHO-MEeXHUYEeCKo20 aHanu3a rnpu rnpoekmupo-
gaHuu 30aHuli». B Hem npedcmaesneHa cmpykmypa pa3gumusi payuoHarbHOU MemoOosioauu Mpoek-
mupoesaHusi 30aHuli ¢ UCOb308aHUEM UHXEeHepHo20 nodxoda K noxapHol 6e3zonacHocmu. [NpumeHs-
omcs Hay4YHbIe U UHXEHEePHbIe MPUHUUMbI K 3auwume model, uMywecmsa U oKpyxaruwel cpedbl om
noxapa. Paccmampusaromcesi criedyroujue 80rpochkl: a) yCri08usi 8Hympu rnoMeueHusi, 20e rnpous3ousio
80320paHue, U rnomeHyuarbHble 803MOXHOCMU pPacrpocmpaHeHus rnoxapa C noMowbio obuwernpu-
3HaHHbIX MexaHuU3Moe U rnymedu; b) mennosbie u MexaHU4Yeckue peakyuu 2paHuy NoMeweHUs1 U e2o
CMPYKMypbl Ha MOXapHbIE yC/108UST; C) 8/IUSHUE 3MUX OXUdaeMbIX MersiosbiX U MeXaHU4YeCKuUX peak-
yul Ha npuneesarowue nomMeweHuUss U npocmpaHcmesa; d) nosedeHue KOHCMPYKUUU HECYLWUX 3r1eMeH-
moe u e20 8MuUsHUEe Ha ycmou4Yu8ocmb KOHCMPYKUuUU, nepedaydy Hagpy3ku u 0ornycmumbil yuiepb.

KnrouyeBble crnoga:

Fire safety engineering, fire spread mechanisms, fire conditions, thermal response, mechanical re-
sponse of load-bearing elements, separating elements, fire enclosure, structural response, fire resistance
tests.

[oxapHO-mexHuUYecKul aHanu3, MexaHu3Mbl PacrpoCcmpaHeHuUs rnoxapa, rnoxapHble ycrosus, meri-
Ji08asi peakyusi, MexaHUYecKas peakyusi HeCywux sfieMeHmos, pa3oenumeribHble 31eMeHmbl, MoMeuwe-
Hue, 20e Mpou30Wrsio 80320paHue, No8edeHUEe KOHCMPYKUUU, UCMbIMaHusi Ha 02HEeCMOUKOCMb.

CopepxaHue

Committees responsible for this Published Document / Komumemsi, omeemcmeeHHble 3a daHHbIU OOKYMEHM
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Introduction / BsedeHue

1. Scope / O6nacmb npumeHeHusi

2. Normative references / Ccbinku Ha HopMamueHble OOKYMeHMbI

Terms and definitions / TepmuHbl u onpedeneHusi

. Symbols and abbreviated terms /| Obo3Ha4yeHus u cokpaw,eHusi

. Design approach / Memodonozusi npoekmuposaHus

Inputs / BxoOHble OaHHbIe

. Outputs / Bbix0OHble daHHble

. Analysis of mechanisms of fire spread / Pacyem mexaHu3mos pacrpocmpaHeHus rnoxapa

. Characterization of the fire conditions / Xapakmepucmuka rnoxapHsix ycrosuti

10. Analysis of thermal response / Pacuyem mennogol peakuyuu

11. Analysis of mechanical response of loadbearing elements / Pacuem mexaHu4eckol peakuyuu Hecywux arnemMeHmos
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12. Analysis of mechanical response of loadbearing structural frames / Pacuem mexaHu4Yeckol peakyuu Hecyujux KapKacHbIX
KOHCmpyKyut

13. Behaviour of separating elements in fire / [TosedeHue pa3deniumernibHbIX 371€MEHMO8 pU roxape

Annex A (normative) Typical properties of construction materials / lpunoxeHue A (HopmamugHoe). CmaHdapmHblie ceolicmea
cmpoumeribHbIX Mamepuarnos

Annex B (normative) Data on the mechanical properties of steel / [lpunoxeHue B (HopmamusHoe). [JaHHblie 0 MexaHU4YecKux
ceoticmeax cmanu

Annex C (normative) Data on composite sandwich panels / [punoxeHue C (HopmamugHoe). [aHHbie 0 KOMOUHUPOBaHHbIX
MHO20CIIOUHbIX MaHesnsx

Annex D (informative) Methodology for establishing the extended application of fire resistance test results / [llpunoxeHue D
(uHgpopmayuoHHoe). Memodonozusi 06ocHO8aHUS pacliupeHHO20 MPUMEHEHUs pe3yibmamos ucrbimaHuli Ha 0eHecmoUlKocmb

Bibliography / Bubnuoepacpusi
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ISBN: 0580 412490

This Published Document is one of a series of documents intended to support BS 7974:2001, Code of
Practice on the Application of Fire Safety Engineering Principles to the Design of Buildings. It provides
guidance on the development, design and application of fire detection systems, and the activation of fire
alarm and fire control systems to fulfil a role in the fire safety engineered design for a building. Scientific
and engineering principles are used as part of a structured approach. The key elements covered are:
1) detection: information is provided on the various types of fire detection systems and their application
for a given set of circumstances, as derived from a qualitative design review, risk assessment and the
results of formulae provided by other sub-systems; 2) activation and control: once the fire detection sys-
tem has detected a fire, it activates a series of measures designed to fulfil the requirements of the fire
safety engineered design. These measures may include operation of fire warning systems, the remote
signalling to emergency services, and the operation of fire alarm, fire suppression and fire control sys-
tems. Guidance is given on the methodology and formulae required in ensuring that the appropriate sys-
tems are activated in an appropriate manner and within given criteria. In the context of this document,
fire control includes: 1) fire suppression systems; 2) fire barrier systems; 3) smoke/heat control systems.

HaHHbIl dokymeHm exodum 8 ceputo OOKyMeHmMos 1o noddepxke bpumaHcko2ao cmaHdapma
BS 7974:2001 «Ce00 npasurs rnpuMeHeHUo MpUHUUNO8 roxapHO-mexHU4eCcKo20 aHanu3a rpu rnpoek-
muposaHuu 30aHull». B Hem nipusedeHbl pekomeHOayuu rno paspabomke, MPOEKMUPOBaHUK U MpuMe-
HEeHUK cucmem O0bHapy)XeHUs roxapa U akmueayuu cucmem rfoxapHoU cuaHanudayuu u rnoxapomy-
weHusi 0ns obecrnevyeHusi npomugoroxapHol 6e3onacHocmu 30aHusi. [puMeHsromcsi Hay4yHble U UH-
JK@HEPHbIe MPUHYUMbI KaKk Yacmb CcmpyKmypupogaHHoz2o nodxoda. OnucaHbl criedyruue OCHOBHbIE
anemeHmel: 1) obHapyxeHue noxapa: rpusedeHa uHpopMayus no pasnudyHbIM murnam cucmem obHa-
PY)XEHUS roxapa U UX NPUMEHEHUIO 8 KOHKPemHbIX 06Ccmosimesiscmeax, Ha OCHO8E Ka4yeCmeeHHO20
aHarnu3sa rpoekma, OUeHKU PUCKO8 U pe3yribmamos ¢hopMyIl, MpedsioxXeHHbIX 8 dpyaux nodcucmemax;
2) akmueauusi U KOHMPOJb: 10c/ie 0bHapyXeHUs roxapa coomeemcemeyrouwield cucmemou, eli akmusu-
pyemcsi cepusi Mep, paspabomaHHbix Ot 8blrnonHeHUss mpebosaHull rnoxapHoul 6e3onacHoCmMu rpoekK-
ma. K makum mepam Moxem omHocumbcsi. paboma cucmem ornogeweHuUs1 O roxape, yoareHHoe UH-
gopmuposaHue criyx6b akcmpeHHOU noMowu u paboma cucmem foxapHoU cuzgHanu3ayuu, rnoxapo-
myweHus U rnoxapHo2o KoHmporis. [NpusedeHbl pekoMeHdayuu no memodam u ¢popmyrnam, Heobxoou-
MbIM Orisi obecriedeHUsT akmusayuu coomeemcemeayruwux cucmem OOMKHbIM 06pa3oM u 8 coomeem-
cmeuu ¢ rnpueedeHHbIMU Kpumepusmu. B KoHmekcme OaHHO20 OOKyMeHma roxapHbilU KOHMPOIsb
sk/oYaem 8 cebsi: 1) cucmembl roxapomyweHusi; 2) cucmeMbl NpomueornoxXapHbix rnpezpad; 3) cuc-
membl mernsio- U ObIMOyOarneHusl.

KnrouyeBble crnoga:

Fire safety engineering, fire detection, fire alarm systems, fire control, fire suppression systems, fire
barrier systems, smoke and heat control systems, fire safety management.

lMoxapHOo-mexHuYecKkul aHanu3, obHapy»xeHue roxapa, cucmembl MoxapHoU cueHau3ayuu, rnoxap-
HbIl KOHMPOJIb, CUCMEMbI MOXKapomyWweHUs, CUcmeMbl MPOoMUBOMNoXapHbIX rpeepad, cucmeMb! Mernsio-
u ObiMOyQarieHusi, yripasieHue roxapHou 6e30rnacHoOCMbIO.
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2. Normative references / Ccbinku Ha HopMamueHble OOKYMeHMbI

3. Terms and definitions / TepmuHsl u onpedeneHusi

4. Symbols and abbreviations / O6o3HaveHusi u cokpawjeHusi

5. Design approach / Memodonozusi npoekmuposaHusi
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6. Design inputs and outputs / BxoOHble u 8bIX00HbIE pacyemHble 0aHHbIe

7. Fire detection / O6Hapy»eHue noxapa

8. Activation of local and remote alarm systems / Akmusauus MecmHbiX U ydaneHHbIX cucmem roxapHoU cugHanudayuu

9. Activation of fire suppression systems / Akmusgayusi cucmem noxapomyueHusi

10. Activation of fire barrier systems / Akmusayus cucmem npomugornoxapHbix rnpezpad

11. Activation of smoke control systems / Akmueauus cucmem ObiMoydaneHusi

12. Interactions of smoke control and suppression systems / B3aaumodelicmsue cucmem ObIMOyOaneHUs U oxapomyuweHusi

13. Management of fire safety / YnpaeneHue npomusonoxapHol 6e30nacHoCmbio

Annex A (normative) Critical path analysis for fire control and suppression systems / [lpunoxeHue A (HopmamusHoe). AHanus
KpUmu4eckoeo rymu cucmem rnpomueornoxapHO20 KOHMPOSIA U NoXapomyuweHusi

Annex B (informative) Determination of heat detector spacing / [lpunoxeHue B (uHgpopmayuoHHoe). OnpedeneHue paccmos-
Husi Mexdy demeKkmopamu MosbIeHUs memrnepamypab!
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PD 7974-5:2002. lNMpuMeHeHWe NPHHUNIMNOB NOXAPHO-TEXHHUYECKOro
aHannsa npy npoexTHpoBaHMM 3gaHuu. Yacrs 5. Pabora noxapHbix
nogpasgenernns (Mogcucrema 5)

British Standards Institution (BSI), London, 2002.
.. BSi BpumaHckuti uHemumym cmardapmos (BSI), JToHdoH, 2002 200.

15 cTp.; chopmart: 29,7 x 21 cm; Gubnuorpacmyecknii cnnucok: 5 eamHu,
ISBN: 0 580 40167 7

This Published Document is one of a series of documents intended to support BS 7974:2001, Code of
Practice on the Application of Fire Safety Engineering Principles to the Design of Buildings. This Pub-
lished Document provides guidance on fire service intervention and evaluates the rate of build-up of fire-
fighting resources of the fire service. These activities may include in-house or private fire brigades, and,
in particular the time interval between the call to the local authority fire service and the arrival of the fire
service at its predetermined level of attendance. The time interval between the arrival of the fire service
and the start of their attack on the fire are covered, together with the time intervals related to the build-up
of any additional fire service resources and the extent of fire-fighting resources and extinguishing capa-
bility available at various times.

HaHHbIl 0okymeHm exodum & ceputo O0KymMeHmos 1o noddepxke bpumaHcko2o cmaHOapma
BS 7974:2001 "Cs800 npasus npuMeHeHUK MPUHUUIMO8 MOXapHO-MexXHUYeCKO20 aHasnu3a rnpu rnpoekK-
muposaHuu 30aHull". B Hem npusodsimcsi pekomeHOauuu rno pabome noxapHbix rnodpasdeneHul u
oueHusaemcsi cmereHb y8erludeHUs Pecypcos rnoxapHbix rnodpasddesneHul npu myweHuu rnoxapa. K
makum MepornpusimusiM MO2ym OMHOCUMbCS 8HYMPEHHUE UMU YacmHbIe MOoXapHble KOMaHObl U, 8
0cobeHHOCMU, 8PEMEHHOU MPOMEXYMOK MeXAy 380HKOM 8 MECMHYIO MOXapHYo Criyx06y u npubbimuem
noxapHbix. Paccmampusaemcsi 8peMeHHOU MpoMeXymoK Mexx0y npubbimuemM MoXapHbIX U Ha4yasriom
JNlukeudauyuu roxapa, a makxe gpemsi, mpebyruweecsi Ha obecrieyeHue rnoxxapHbix O0MOSIHUMEIbHbIMU
pecypcamu, 06beM 3mux pecypcos U MOUHOCMb 0XapomyweHus1 8 pasHbie nepuodbl 8peMeHU.

KniouyeBble cnosa:

Fire safety engineering, fire service intervention, fire-fighting facilities, fire-fighting shafts, fire-fighting
stairs, fire-fighting lobbies, fire-fighting lifts.

lNoxxapHo-mexHuYecKkul aHanu3, paboma rnoxapHbix nodpasdesnieHul, cpedcmsa Orisi MyuleHusl ro-
Kapa, [pomuBoroXapHble wWaxmbl, [POMUBONOoXapHbIe IeCMHUUbI, [POMUBONoXapHble mambyp-
Wino3bl, MPOMuUBOoMnoXapHbie ugmal.
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pucka
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British Standards Institution (BSI), London, 2004.
BpumaHckul uHecmumym cmaHdapmos (BSI), JloHdoH, 2004 200.

49 cTp.; bopmart: 29,7 x 21 cm; Gubnuorpadumdecknii cnmucok: 43 eguHULBI

ISBN: 0 580 43812 0

This Published Document is one of a series of documents intended to support BS 7974:2001, Code of
Practice on the Application of Fire Safety Engineering Principles to the Design of Buildings. It is intended
to provide guidance to designers, regulators and fire safety professionals on the engineering methods
available for the evaluation of life safety aspects of a fire safety engineering design in relation to evacua-
tion strategies. Advice is presented on engineering methods currently available for the evaluation and
management of occupant behaviour, particularly escape behaviour, during a fire emergency and for the
evaluation of occupant condition, especially in relation to exposure to fire effluent and heat. Guidance is
provided on the evaluation of escape and evacuation times from buildings. This Published Document
addresses the parameters that underlie the basic principles of designing for life safety and provides
guidance on the processes, assessments and calculations necessary to determine the location and con-
dition of the occupants of the building, with respect to time. This Published Document also provides a
framework for reviewing the suitability of an engineering method for assessing the life safety potential of
a building for its occupants.

HaHHbIl 0oKymMeHm exodum 8 ceputo OOKyMeHmos8 1o noddepxke bpumaHcko2ao cmaHOapma
BS 7974:2001 «Ce00 npasurs rnpumMeHeHUo MpuHUUNos8 rnoxapHo-mexHU4ecKo20 aHanu3a rpu rnpoek-
muposaHuu 30aHuli». [NpedHasHayYyeH 07 MPOeKMUPO8UUKO8, Crieyuanucmos peayrnupyruux opeaHos
u cnieyuanucmos no besornacHocmu Xu3sHu. MpueedeHbl pekomeHOauuu o UHXEeHepHbIM Memodam
0ns oueHku obecnieyeHusi 6e3onacHocmu XXU3HU MpU rpoekmuposaHuu rnoxapHou besonacHocmu 8
rnraHe 3sakyaUUOHHbIX cmpameaul. [aHbl peKoMeHOauuu o UHXEHEePHbIM MemodaM, Cyu,ecmeyto-
wum 8 Hacmosiwee epemsi 07151 OUEHKU U yrpaesreHusi nogedeHuem modeli 80 8peMsi 38aKyayuu rnpu
rnoxape u Onsi OUEHKU cocmosiHusi firodeli, 0cobeHHO npu 8o3delicmauu 2a308 U 108bIWeHHOU memrie-
pamypbl npu noxape. Paccmampusaromcsi 80Mpochl OUEHKU 8peMeHU 3gaKyauyuu u3 30aHull. [Joky-
MeHm Kacaemcsi napamempos, fiexauiux 8 OCHOBE OCHOBHbIX MPUHUUMNO8 poekmuposaHusi Ornsi obec-
rneyeHusi bezonacHocmu, u daém uHghopMayUto O ripoueccax, oUeHKe U pacyemax, Heobxo0umbix Orisi
onpedernieHuss Mecma HaxoxoeHusi model 8 30aHUU U UX COCMOSIHUS C y4emoM epeMeHu. [JaHa ocHoea
0nis onpedeneHusi, MOOxodum U UHXeHePHbIU Memod O OUEHKU rnomeHyuasna besonacHocmu soded
8 30aHuu.

KnioyeBble cnoBa:

Fire safety engineering, life safety, occupant evacuation, escape behaviour, available safe escape
time (ASET), required safe escape time (RSET), tenability.

lNoxxapHo-mexHu4Yeckul aHanu3, 6e30rMacHOCMb XU3HU, 38aKyauusl, rnoesedeHue Mpu 38aKyauuu,
akmu4yeckoe spems Ha b6e3onacHyro agakyauyuro, mpebyemoe epemsi Ha 6e30nacHyro agaKkyayuro, co-
8MECMUMbIE C XXU3HbLI YCII08US.
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KOmu4ecmeeHHo20 aHanusa epemeHu 00 Havyana 08UXeHUsI U Ha caMo O8UXXeHue

6. Occupant condition / CocmosiHue nodel
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7. Summary / Bbigo0dbl

Annex A (normative) Default alarm times / [lpunoxeHue A (HopmamugHoe). Bpemsi cpabambigaHusi cucmem rnoxapHou cue-
Hanu3ayuu rno ymosn4yaHuro

Annex B (normative) Pre-movement behaviours and determinants / [punoxe+Hue B (HopmamuseHoe). [logedeHue 0o Ha4yana
dsuxxeHuUs u onpedensrowue chakmopsbl

Annex C (normative) Default pre-movement time distribution data and derivations / [lMpunoxeHue C (HopmamueHoe). [JaHHble 0
pacnpedenieHuU 8peMeHuU Mo yMondaHuto 00 Havyasa 08UXEeHUS U OMKITOHeHUS

Annex D (normative) Guidance on travel speeds and flow rates / [lpunoxeHue D (HopmamusHoe). PekomeHdayuu no cKkopo-
cmu rnepedsuXXeHuUs1 U CKOPOCMSIM Momoka

Annex E (normative) Detailed information required for ASET and RSET calculations / [llpunoxeHue E (HopmamusHoe). [1o0-
pobHasi uHghopmayus 055l pacdemos hakmuyecko2o u mpebyemo20 spemeHuU Ha be3onacHyr 38aKyayuro

Annex F (normative) Features of design behavioural scenario categories / [lpunoxeHue F (HopmamueHoe). OcobeHHocmu
Kameaopuli pacyemHo20 cyeHapusi nogedeHusi

Annex G (normative) Effects of smoke on walking speed and proposed tenability endpoints for smoke, toxic gases and heat /
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This Published Document provides guidance on the application of probabilistic risk assessment for fire
safety engineering in buildings. This approach can be used to show how regulatory, insurance or other
requirements can be satisfied. Probabilistic risk assessment, like fire safety engineering in buildings, is a
developing field. As with all engineering and risk disciplines, models and data can never fully describe
actual circumstances and so judgement is required in assessing whether a design as acceptable. This
judgement should be based on the best and most appropriate facts and evidence available.

This Published Document may be applied to the design of new buildings and the appraisal of existing
buildings. Probabilistic risk assessment may be used in conjunction with other PD’s and other guidance
documents. It may also be used to justify approaches that differ from those in other guidance docu-
ments.

B daHHOM OoKkymeHme npueodsimcsi pekoMeHAayuu rno npuMeHeHUro 8epOosIMHOCMHOU OUEHKU pucka
8 MOXapHO-MexHU4YeCKOM aHarnu3e 30aHul. [JaHHbIl nodxod Moxem ucronb308ambscs Orisi OeMOHCM-
pauuu coomeemcmeusi HopMamueHbIM, 3auUmHbiM U dpyaum mpebosaHusiM. BepossimHocmHasi oueH-
Ka pucka, aHaslo2u4yHO roxapHO-mexHU4YecKoMy aHanusy 0rs 30aHull, Seqsemcsi pasgusaroluMcs Ha-
npasneHuem. Kak u 8 criydae ¢ mexHudeckol obrnacmeio U cghepoli puckos, Modesnu U OaHHble He MO-
2ym 8 rosiHol Mepe ornucame pearsibHble obcmosimenbcmea, 8 €es13u ¢ Yem mpebyemcsi oghuyuanbHoe
3aKYeHUe OMHOCUMEesIbHO ymeepXOeHUs Unu HeymeepXX0eHUsl Mpoekma. 9mo 3aKkndeHue AOMKHO
b6bImb OCHOBAHO Ha CaMbIX COBPEMEHHbIX U MOJIHbIX UMEUUXCST hakmax u dokasamersibcmaax.

LaHHbIl OOKyMeHmM Moxem UCMofb308ambCs MpuU MPOeKmMuUpos8aHUU HO8bIX U OUEHKe Cyulecmsyio-
wux 30aHuli. BepossmHocmHasi OueHKa pucka Moxem MpUMeHSmMbCS 8 codemaHuu OOKyMeHmamu ce-
puu «PDx» u Opyaumu pykogoOcmeamu. Takxe 8eposimHOCMHas OUEeHKa pucka MoXKem UCrofb308amb-
cs 0nss nodmeepxdeHusi Memodos, omudaruuxcs om noodxodos, npedcmasneHHbIX 8 Opyaux pyKo-
sodcmeax.

KniouyeBble crnosa:

Fire safety engineering, probabilistic risk assessment, fire scenario, deterministic analysis, ignition.

lNoxxapHo-mexHu4Yeckull aHanu3, 8eposIMHOCMHasi OUEHKa pucka, cueHapull rnoxapa, 0emepmMuHUpPO-
8aHHbIU aHaru3, 80320paHue.
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