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Introduction
T hefollow ingsetofInternationalS tandardsareavailableforfiresafety engineeringdesignandm anagem ent
asdefinedinIS O 23932. T hefirstlistcontainsInternationalS tandardsw hicharethebasicsetavailablefor
firesafety engineeringdesignandm anagem ent. T hesecondlistcontainssupplem entary technicalreports
w hichm ay bereferredtoforfurtherguidanceorinform ation. T hespecificroleoftheseInternational
S tandardsforfiresafety engineeringdesignandm anagem entisexplainedlaterinthecontextoftheglobal
approachtofiresafety engineering.

CoreS tandardsandT echnicalS pecifications
IS O 23932:2008,Firesafety engineering– Generalprinciples

IS O 16733-1:2015,Firesafety engineering--S electionofdesignfirescenariosanddesignfires--P art1:
S electionofdesignfirescenarios

IS O 16732-1:2012,Firesafety engineering--Fireriskassessm ent--P art1:General.

IS O 16734:2006,Firesafety engineering--R equirem entsgoverningalgebraicequations--Fireplum es.

IS O 16735:2006,Firesafety engineering--R equirem entsgoverningalgebraicequations--S m okelayers.

IS O 16736:2006,Firesafety engineering--R equirem entsgoverningalgebraicequations--Ceilingjetflow s.

IS O 16737:2012,Firesafety engineering--R equirem entsgoverningalgebraicequations--Ventflow s.

IS O 24678-6:2016 Fire safety engineering --R equirem entsgoverning algebraicform ulae --P art6:Flashover
relatedphenom ena.

IS O /T S 24679:2011,Firesafety engineering--P erform anceofstructuresinfire.

IS O 16730-1:2015,Firesafety engineering--Assessm ent,verificationandvalidationofcalculationm ethods--
P art1:General.

IS O /T S 13447:2013,Firesafety engineering--Guidanceforuseoffirezonem odels.

IS O /T S 29761:2015,FireS afety Engineering--S electionofdesignoccupantbehaviouralscenarios.

S upplem entary technicalreports
IS O /T R 16576 Firesafety engineering– Exam plesoffiresafety objectives,functionalrequirem entsandsafety
criteria.

IS O T R 24679-2,FiresafetyEngineering--P erform anceofstructureinfire--P art2:Exam pleofanairport
term inal.

IS O T R 24679-3,FiresafetyEngineering--P erform anceofstructureinfire--P art3:Exam pleofanopencar
park.

IS O /T R 24679-4 Firesafety engineering– P erform anceofstructuresinfire– P art4:Exam pleofam ulti-story
buildinginJapan.

IS O T R 24679-5 Firesafetyengineering– P erform anceofstructuresinfire– P art5:Exam pleofasix-story
reinforcedconcretebuilding.

IS O /T R 16738:2009,Fire-safety engineering--T echnicalinform ationonm ethodsforevaluatingbehaviour
andm ovem entofpeople.

IS O 16730-2,Firesafety engineering--Assessm ent,verificationandvalidationofcalculationm ethods--P art
2:Exam pleofaZoneM odel.
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IS O 16730-3,Firesafety engineering--Assessm ent,verificationandvalidationofcalculationm ethods--P art
3:Exam pleofaCFD M odel.

IS O 16730-4,Firesafety engineering--Assessm ent,verificationandvalidationofcalculationm ethods--P art
4:Exam pleofaS tructuralM odel.

IS O 16730-5,Firesafety engineering--Assessm ent,verificationandvalidationofcalculationm ethods--P art
5:Exam pleofanEgressM odel.

IS O /T R 16732-2:2012,FireS afety Engineering--Fireriskassessm ent--P art2:Exam pleofanofficebuilding.

IS O /T R 16732-3,Firesafety engineering--Fireriskassessm ent--P art3:Exam pleofanindustrialproperty.

Globalapproachtofiresafety engineeringdesignandm anagem ent
Firesafety engineeringandm anagem entisconductedaccordingtotheprocessshow ninFigure1 takenfrom
IS O 23932 w hichoutlinesthebasicrequirem entsforfiresafetyengineeringanalysis.A w iderangeoftechnical
m ethodsand dataare needed forthe im plem entation ofthisprocess. A globalapproach to fire safety
engineeringisim portanttoprovideanaw arenessoftheinterrelationshipsbetw eenfireevaluationsanddata
inthedifferentpartsoftheprocess,w henusingthesetoffiresafety engineeringInternationalS tandards.
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Figure1 Firesafety engineeringprocess-Design,im plem entationandm anagem ent

Eachfiresafety engineeringstandard w hichispartofthesetofInternationalS tandardsincludeslanguagein
the introductory m aterialto linkit to the stepsin fire safety engineering design and m anagem ent process
show n above in Figure 1 taken from IS O 23932. T he evaluationsfor design or m anagem ent that the
InternationalS tandardrequiresinthecontextoftheglobalapproachispresentedintheintroductory section.
Each IS O fire safety engineering InternationalS tandard also identifiesthe dataused and produced by the
evaluationsrequiredinthestandard. A globalinform ationbus,containingdataneededand produced by the
differentevaluations,m ay becom piledandbeusefultounderstandtheinteractionsbetw eentheevaluations
necessary forfiresafety engineeringdesignandm anagem ent.
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T able 1 presentsthe IS O fire safety engineering setofInternationalS tandardsthat com plem entIS O 23932,
andidentifiesthespecificlinkofthestandardtoachapterinIS O 23932. T heInternationalS tandardsandthe
linksbetw eenthem arediscussedfurtherlater.

Chapter in ISO 23932 List of standards
available

Comments

BoundariesofAnalysis
- S ettingprojectscopeCh.5
- Identificationoffiresafety

objectives,functional
requirem entsand
perform ancecriteriaCh.6,7
& 9

S etby projectteam . T hem ain
textandIS O /T R 16576 provide
exam plesoffiresafety objectives,
functionalrequirem entsand
perform ancecriteria.

HazardIdentification– Ch.10
Fireandbehaviouralscenarios–
Ch.12

IS O 16733-1,IS O 16732-
1,IS O /T S 29761

IS O 16733-1 covershazard
identificationanddesignscenarios
generically,IS O 16732-1 includes
riskm ethodsforscenario
selection,andIS O /T S 29761
coversscenariosforthelifesafety
objective.

S cenariobasedevaluationoftrial
design– Chapter14

1. M ovem entoffireeffluents IS O 16734,IS O 16735,
IS O 16736,IS O 16737,
IS O 24678-6

Coversfireplum es,sm okelayers,
ceilingjetflow s,ventflow s,and
flashoverrespectively.

2. S tructuralresponseandfire
beyondenclosureoforigin

IS O /T S 24679-1

3. Detection,activation,and
suppression

S tandardsunderdevelopm ent.

GeneraltoIS O 23932 IS O 16732-1,IS O 16730-
1,IS O /T S 13447

IS O 16732-1 isusedforafirerisk
assessm entapproach,IS O 16730-
1 coversverification& validation
offirecalculationm ethods,IS O /T S
13447 providesguidanceonthe
useofzonem odels.

T able1 IS O Firesafety engineeringstandardsthatcom plem entIS O 23932

T heboundariesofthefiresafety engineeringanalysisissetby theprojectscopeandprescribeddesign
param eters(providedby thearchitect),specificfiresafety objectives,functionalrequirem ents,and
perform ancecriteria(specifictotheanalysism ethod). IS O /T R 16576 Firesafety engineering– Exam plesof
firesafety objectives,functionalrequirem entsandsafety criteriaisavailableasaguideforthisstepofthe
process.

Ananalysism ethod needsto bechosenforthefiressafety engineeringdesign. T heanalysism ethod m ay be
determ inistic,probabilistic,oracom bination ofboth. IS O 16732-1,Fire riskassessm ent --P art 1:General,
providesguidelinesforthe use ofthe riskassessm entm ethodology in fire safety engineering analysis. T his
m ethodology should beselected early inthedesignprocessand itoverlaysthem ethodologiesintheIS O fire
safety engineering standardsdiscussed below w ith probabilistic considerationsof the phenom enaand
system sinvolvedinfiresafety. Assuch,itutilizesalloftheevaluationsdiscussedbelow .

A firesafety designplaniscreatedthatisfollow edby thedevelopm entofdesignscenariosanddesignfires.
Designfirescenariosanddesignfiresprescribetheboundary conditionsordesignbasisforthefiresafety
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engineeringanalysis. T heIS O standardssupportingthestepsforidentifyingfirehazardsanddeveloping
designscenariosanddesignfires,utilizem ethodsforthefireinitiationandgrow thw ithinthecom partm ent
andm ethodsforcalculatingthephenom ena. IS O 16733-1,Firesafety engineering--S electionofdesignfire
scenariosanddesignfires--P art1:S electionofdesignfirescenarios,providesstepsfordevelopingdesign
scenariosthataregenerictodifferentfiresafety objectives. IS O /T S 29761:2015 Firesafety engineering--
S electionofdesignoccupantbehaviouralscenariosdiscussesspecialconsiderationsfortheselectionof
designfirescenariosw henconsideringoccupantlocationandbehaviour,andIS O /T R 16738:2009,Fire-safety
engineering--T echnicalinform ationonm ethodsforevaluatingbehaviourandm ovem entofpeopleprovides
supportingtechnicalinform ation.

Com pleteinform ationontheselectionofdesignfirescenariosanddesignfiresbasedonprobabilisticm ethods
isprovidedinIS O 16732,Fireriskassessm ent--P art1:General. P arts2 and3 ofIS O 16732 provideexam ples
ofthisselectionprocessforspecificapplications.

S cenario based evaluationsofthe trialdesign require the exam ination and sim ulation ofthe follow ing fire
phenom enaw hicharecategorizedassubsystem s.

M ovem entoffireeffluents
T he evaluationsin thisfire phenom enacategory coverthe m ovem ent offire effluentsbetw een separated
enclosures.T heIS O standardsforthissubsystem provideengineeringm ethods(handcalculation,orcom puter
m ethod)forassessingthepotentialform ovem entoffireeffluentsduringthecourseofafire.T hestandards
alsoprovidem eanstoassesstheeffectivenessoffiresafety m easuresm eanttoreducetheadverseeffectsof
them ovem entoffireeffluents.

IS O 16734,R equirem entsgoverning algebraicequations--Fire plum es,IS O 16735,R equirem entsgoverning
algebraic equations--S m oke layers,IS O 16736,R equirem entsgoverning algebraic equations--Ceiling jet
flow s,andIS O 16737,R equirem entsgoverningalgebraicequations--Ventflow s,IS O 24678-6:2016Firesafety
engineering --R equirem entsgoverning algebraic form ulae --P art 6: Flashover related phenom ena are
availableforspecificcalculationstocalculatethem ovem entofthefireeffluent. Com puterm odels,zoneand
com putationalfluid dynam ic(CFD),arealso availableforcalculationoffirephenom enainthissubsystem . It
isim portant to m aintain an aw arenessofthe interrelationshipsbetw een fire evaluationsw hen com puter
m odelscontainsub-m odelsthatsim ulateseveralfirephenom ena.IS O /T S 13447,Guidanceforuseoffirezone
m odels,providesthecapabilitiesandlim itationsofusingzonem odelsforsuchanalysis.

IS O 16730-1,Verification and validation proceduresoffire calculation m ethods--P art 1:General,presents
verification and validation proceduresforthese fire calculation m ethods,determ ining theirsuitability for
specificapplications,andfordevelopingtheuncertaintiesinpredictions. P arts2,3,4,and5 toIS O 16730 are
also available providingexam plesofthe verification and validation m ethodsforazone,CFD,structural,and
anegressm odel.

T heevaluationsconducted forthem ovem entoffireeffluentdraw ontheprescriptionorcharacterisationof
thefirediscussed above.T hepredictionofthespreadofsm okeand flam esthroughopeningsisaddressedin
theseIS O standardsw hilethespreadoffirethroughbarriersisdiscussedbelow .

S tructuralresponseandfirebeyondtheenclosureoforigin
T he evaluationsin thisfirephenom enacategory are:(1)T herm alresponseofstructuresand boundaries;(2)
M echanicalresponseofstructures;and(3)Firespread.

T he IS O standardssupporting the above evaluationsprovide the engineering m ethods(hand calculation,
com puterm ethod)forassessingthe structuralresponse and thepotentialforfire spread through barriersin
agiven situation.T hisentailsan analysisofthe unitphysicaland chem icalprocessesinvolved in each ofthe
m odesoffirespread(e.g.room toroom ,buildingtobuilding,room toexternalitem s,etc.).

T heevaluationsinthiscategory draw ontheprescriptionorcharacterisationofthefirediscussed above.For
exam ple the standardsdiscussed above provide m ethodsforpredictionsofthe tim e to flashoverand the
tem peraturehistoryintheroom offireorigin.T hesedata,alongw iththedescriptionofthebuildingassem blies
(trialdesign param eters)are em ployed to predictthelikelihood (and tim e)offire spread,and the likelihood
(andtim e)ofstructuralcollapse.
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S hould fire spread from the room (com partm ent)offire origin orshould localstructuralcollapse occur,not
only w illadditionalproperty dam agebeincurred,butthesafety ofbuildingoccupantsandfirefightersoutside
theroom (com partm ent)offireorigincanbecom prom ised.Hencedatageneratedthroughevaluationsinthis
category becom einputstodeterm ineifspecificfiresafety objectivesarem et. Guidanceoninterpretingthe
resultsofananalysisofthepotentialoffirespreadisalsoprovided.T hisincludesguidanceontheselectionof
criteriaforassessingtheeffectivenessoffiresafety m easuresm eanttoreducethepotentialoffirespread.

IS O /T S 24679,P erform anceofstructuresinfire,providesthem ethodsfordeterm iningthestructuralresponse
andfirespreadbeyondtheenclosureoforigin.P arts2,3,4 and5ofIS O /T S 24679 provideexam plesofspecific
applications.

Detection,activation,andsuppression
T he evaluationscovered in thiscategory are:(1)Detection tim e offire;(2)Activation tim e ofsuppression
system s;(3)P erform anceofsuppressionsystem s.

IS O standardsthatareunderdevelopm entsupportingtheaboveevaluationsw illspecify therequirem entsfor
the useofengineeringm ethodsforthe prediction ofthe tim e to detectsm okeorflam es.Guidance w illalso
be provided on how to predict,once detection hasoccurred,the tim e required to activate the desired
response to afire,such asan alarm ,asm oke dam peroraspecified flow ofextinguishingagentfrom typical
distribution devices.M ethodsofestim atingtheeffectivenessofm any com m onfire-suppression and control
strategiesw illalsobeaddressed.

T hese evaluationsutilize the characterisation ofthe size ofthe fire asw ellasthe tem perature,species
concentration and gasvelocity fieldsgenerated by the fire atany tim e afterignition/initiation ofthe design
fireevent.T hisinform ation,alongw ithadescriptionofsensorlocationsfrom thebuildingdesignparam eters,
isem ployed in these evaluationsto predictdetection tim esand the operation ofelem ents,such asthose in
autom aticsprinklers,thatallow releaseofpressurisedextinguishingagent(e.g.w ater)atanozzle.

T he effect ofvarioussuppression strategieson the fire heat release rate isaddressed in these evaluations.
O nce an assum ed suppression strategy (usually in term sofarequired agentflow rate)takeseffect,there is
considerablefeedbackrequired betw eentheseevaluationsand evaluationsfordevelopm entand m ovem ent
offireeffluentsothattheresultantfireenvironm ent(e.g.gastem peraturesandspeciesconcentrations)can
bedeterm ined.Iftheestablishedperform ancecriteriacannotbem et,alternativesuppressionstrategiesm ay
havetobeconsidered.


