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Fi f t i i i th d i d• Fire safety engineering is the design and• Fire safety engineering is the design and y g g g
t ti hi h b id ti fconstruction process which by consideration ofconstruction process which, by consideration of co s uc o p ocess c , by co s de a o o

th h d d i k i l d d ththe hazards and risks involved and thethe hazards and risks involved and thethe hazards and risks involved and the 
ti hi h ibl hiprecautions which are possible achieves aprecautions which are possible, achieves aprecautions which are possible, achieves a 

b l d d t bl l l f fi f tbalanced and acceptable level of fire safetybalanced and acceptable level of fire safety.balanced and acceptable level of fire safety.

Fi i i id lt ti• Fire engineering can provide an alternative• Fire engineering can provide an alternative g g p
f ti l h t i ti l tifunctional approach to prescriptive regulationsfunctional approach to prescriptive regulations, pp p p g ,

i ll i l b ildiespecially in complex buildingsespecially in complex buildings.p y p g



The fire triangle: oxygen heat and fuel;• The fire triangle: oxygen heat and fuel;• The fire triangle: oxygen, heat, and fuel;g yg , , ;
Fire gro th and fire load (kilo atts)• Fire growth and fire load (kilo watts);• Fire growth and fire load (kilo watts);Fire growth and fire load (kilo watts);
S k (h t d ld) bi t kill i• Smoke (hot and cold) biggest killer is• Smoke (hot and cold), biggest killer isSmoke (hot and cold), biggest killer is 

b id d t i l hcarbon monoxide and materials such ascarbon monoxide, and materials such ascarbon monoxide, and materials such as 
T fl i ff t i fTeflon give off very toxic fumes;Teflon give off very toxic fumes;Teflon give off very toxic fumes;g y
Fl h h th i• Flash over: occurs when there is a• Flash over: occurs when there is aFlash over: occurs when there is a 
t iti f l li d fi t thtransition from a localised fire to thetransition from a localised fire to thetransition from a localised fire to the 
ignition of all the exposed flammableignition of all the exposed flammableignition of all the exposed flammable g p
s rfaces ithin the enclos resurfaces within the enclosuresurfaces within the enclosure.surfaces within the enclosure. 



BS 476 For testing of materials and• BS 476 For testing of materials and• BS 476 For testing of materials and g
t i b i l d b th EUcomponents is being replaced by the EUcomponents is being replaced by the EUcomponents is being replaced by the EU 

t t d th i l b iroom corner test and the single burningroom corner test and the single burningroom corner test and the single burning g g
it t t t bl h i ti i thitem tests to enable harmonization in theitem tests to enable harmonization in theitem tests to enable harmonization in the 
EUEUEUEU.
DD 240 Fi i i i b ildi i• DD 240 Fire engineering in buildings is• DD 240 Fire engineering in buildings isDD 240 Fire engineering in buildings is g g g
being replaced by BS 7974being replaced by BS 7974being replaced by BS 7974.g p y
BS 5588 Fire safety design is being• BS 5588 Fire safety design is being• BS 5588 Fire safety design is being y g g

l d ith BS 9999replaced with BS 9999replaced with BS 9999.replaced with BS 9999.



The function of the these systems is to suppress the fire and to extinguishThe function of the these systems is to suppress the fire and to extinguish y pp g
or restrict the fire size and to reduce toxicity temperatures and structuralor restrict the fire size, and to reduce toxicity, temperatures, and structural , y, p ,
damage Also used to maintain smoke layer and restrict smoke to the roomdamage.  Also used to maintain smoke layer and restrict smoke to the room g y
of originof origin.of origin.

• Sprinklers various types: (NOTE: halogenated gases such as BFC and BTM• Sprinklers various types: (NOTE: halogenated gases such as BFC and BTM p yp ( g g
halon are excellent anti catalysts however they are lethal to humans andhalon are excellent anti catalysts however they are lethal to humans and y y
must be banned) The BBNBC still calls for their use;must be banned). The BBNBC still calls for their use;must be banned). The BBNBC still calls for their use;

• Domestic sprinklers increased use especially where fire appliance cannot• Domestic sprinklers increased use especially where fire appliance cannot p p y pp
get there in a reasonable timeget there in a reasonable time.g
D h t• Drencher systems;Drencher systems;

• Water mist systems;• Water mist systems;y ;
G t• Gaseous systems;• Gaseous systems;
Fixed or portable• Fixed or portable.Fixed or portable.



Fi d t ti t (AFD)• Fire detection systems (AFD);• Fire detection systems (AFD);Fire detection systems (AFD);y ( )
Automatic fire suppression systems;• Automatic fire suppression systems;• Automatic fire suppression systems;pp y ;
Fi l t• Fire alarm systems;• Fire alarm systems;Fire alarm systems;y ;
Si d fi di• Signage and way finding;• Signage and way finding;Signage and way finding;
S k d h t t l t ( h )• Smoke and heat control systems (shevs)• Smoke and heat control systems (shevs)Smoke and heat control systems (shevs).y ( )



Th QDR i th fi t t i th d i• The QDR is the first step in the design• The QDR is the first step in the designThe QDR is the first step in the design p g
process and dra s pon the e perienceprocess and draws upon the experienceprocess and draws upon the experienceprocess and draws upon the experience 

d k l d f ll th d i tand knowledge of all the design teamand knowledge of all the design teamand knowledge of all the design team g g
b i li t fi imembers i e client fire engineermembers i.e. client, fire engineer,members i.e. client, fire engineer, g

architect structural and servicesarchitect structural and servicesarchitect, structural, and services , ,
i d if ibl th b ildiengineers and if possible the buildingengineers and if possible the buildingengineers, and if possible the building g , p g

t d d ffi d th fi b i d fistandards officer and the fire brigade firestandards officer, and the fire brigade firestandards officer, and the fire brigade fire 
ffprevention officerprevention officerprevention officer.p



Review architectural design• Review architectural design• Review architectural designg
Perform a b ilding occ pant and• Perform a building occupant and• Perform a building, occupant, andPerform a building, occupant, and 

i t h t i ti t denvironment characterisation studyenvironment characterisation studyenvironment characterisation study
Id tif fi h d d ibl• Identify fire hazards and possible• Identify fire hazards and possibleIdentify fire hazards and possible y p
consequencesconsequencesconsequencesq
E t bli h th fi f t bj ti• Establish the fire safety objectives• Establish the fire safety objectivesEstablish the fire safety objectivesy j
Id tif t it i (i f li t• Identify acceptance criteria (inform client• Identify acceptance criteria (inform clientIdentify acceptance criteria (inform client y p (

f ) (of the buildings limitations) (RV cruiseof the buildings limitations) (RV cruiseof the buildings limitations) (RV cruise g ) (
control and electric breaker stories)control and electric breaker stories)control and electric breaker stories).co o a d e ec c b ea e s o es)



Establish trial fire safety design• Establish trial fire safety design• Establish trial fire safety designy g
Specif fire scenarios for anal sis• Specify fire scenarios for analysis• Specify fire scenarios for analysisSpecify fire scenarios for analysis
I di t i t th d f l i• Indicate appropriate methods of analysis• Indicate appropriate methods of analysisIndicate appropriate methods of analysis
P fi f t t/ l ith• Prepare a fire safety report/manual with• Prepare a fire safety report/manual withPrepare a fire safety report/manual with y
b i f ti f f labove information for a successfulabove information for a successfulabove information for a successful 
hschemeschemescheme.

N t U th b t d i thNote: Use the sub system procedure in theNote: Use the sub-system procedure in theNote: Use the sub system procedure in the y p
S fBS7974 figures 1 and 2 in relation to theBS7974 figures 1 and 2 in relation to theBS7974 figures 1 and 2 in relation to the g

above itemsabove itemsabove items. abo e e s



ASET i th ti il bl b t th• ASET is the time available between the• ASET is the time available between theASET is the time available between the 
ignition of the fire and the time at hichignition of the fire and the time at whichignition of the fire and the time at whichignition of the fire and the time at which 

t bl diti i t ith iuntenable conditions exist with in anyuntenable conditions exist with in anyuntenable conditions exist with in any y
i i th b ildigiven space in the buildinggiven space in the building.given space in the building.g p g

S t bl b lSee table below:See table below:See table below:





• Deaths in large scale fires attributed to ‘panic’• Deaths in large scale fires attributed to panicDeaths in large scale fires attributed to panic  g p
f lik l t h b d bare far more likely to have been caused byare far more likely to have been caused byare far more likely to have been caused by 

d l i l i i i f ti b t thdelays in people receiving information about thedelays in people receiving information about the y p p g
ffirefirefire.
E ti• Evacuation process:• Evacuation process:p
Fi l iti d h i lFire alarm recognition response and physicalFire alarm recognition response and physicalFire, alarm, recognition, response, and physical g p p y

tmovementmovement.movement.
• Occupant response time:• Occupant response time:Occupant response time:p p

Pre movement movement escape time travelPre-movement movement escape time travelPre movement, movement, escape time, travel
time and queuingtime, and queuing.time, and queuing.



Familiarity information provided signs• Familiarity information provided signs• Familiarity, information provided, signs, y, p , g ,
b l it i fi itbeacons alarms exits age infirmitybeacons, alarms, exits, age infirmity,beacons, alarms, exits, age infirmity, 
di bilit ill i ti lt tidisability illumination alternativesdisability, illumination, alternatives.disability, illumination, alternatives.y
P l f t i fi it ti t b• Peoples safety in fire situations cannot be• Peoples safety in fire situations cannot bePeoples safety in fire situations cannot be p y

t d th t d t i hi hguaranteed as they tend to panic whichguaranteed as they tend to panic whichguaranteed as they tend to panic which g y p
l d t i i t b h ileads to inappropriate behaviourleads to inappropriate behaviourleads to inappropriate behaviour.pp p

• People like to exit by the route they• People like to exit by the route theyPeople like to exit by the route they p y y
entered the building even though anentered the building even though anentered the building, even though an g, g

lt ti it b lalternative exit maybe very closealternative exit maybe very close.alternative exit maybe very close.



• The NAD for concrete structures which forms• The NAD for concrete structures which formsThe NAD for concrete structures which forms 
t f E d 2 (b d l ) ipart of Eurocode 2 (boxed values) is morepart of Eurocode 2 (boxed values) is morepart of Eurocode 2 (boxed values) is more 

ti ith t t fi d i th BSconservative with respect to fire design than BSconservative with respect to fire design than BS p g
811081108110.
Th d i f ti b t t i d b• The design of timber structures is covered by• The design of timber structures is covered by g y
Eurocode 5Eurocode 5Eurocode 5.
St l t t d b BS 5950 d• Steel structures are covered by BS 5950 and• Steel structures are covered by BS 5950 andSteel structures are covered by BS 5950 and 
ENV 13381 4 Steel dramatically looses it’sENV 13381-4 Steel dramatically looses it’sENV 13381 4.  Steel dramatically looses it s y
t th t t t b 600° d istrength at temperatures above 600°c and in astrength at temperatures above 600 c, and in astrength at temperatures above 600 c, and in a g

fi it ti t t d t l ill hfire situation unprotected steel will have afire situation unprotected steel will have a p
resistance to fire of approximately 25 minutesresistance to fire of approximately 25 minutesresistance to fire of approximately 25 minutes.pp y



C t t ll• Compartment walls• Compartment walls.Compartment walls.p
Separating walls• Separating walls• Separating walls.p g
C t t fl• Compartment floors• Compartment floorsCompartment floors.p
S ti fl• Separating floors• Separating floors.Separating floors.
S lf l i fi d (di bl d )• Self closing fire doors (disabled access)• Self closing fire doors (disabled access)Self closing fire doors (disabled access).g ( )
Fi h tt• Fire shutters• Fire shutters.Fire shutters.
Fi i i• Fire stopping at service cores• Fire stopping at service coresFire stopping at service cores.pp g



• Dry and wet riser systems• Dry and wet riser systemsDry and wet riser systems.y y
H l ( t i t f b ildi• Hose reels (not a requirement of building• Hose reels (not a requirement of building ose ee s ( o a equ e e o bu d g
regulations)regulations)regulations).g )
P t bl fi ti i h• Portable fire extinguishers• Portable fire extinguishers.Portable fire extinguishers.

• Fire fighting shafts in high buildings• Fire fighting shafts in high buildingsFire fighting shafts in high buildings.g g g g
Fi lift ( t ll d b b i d )• Fire lifts (controlled by brigade)• Fire lifts (controlled by brigade).e ts (co t o ed by b gade)

• Fire hydrants• Fire hydrantsFire hydrants.y
A d i d• Access and escape windows• Access and escape windows.p
Fi d f fi t d• Fire access roads for fire tender• Fire access roads for fire tenderFire access roads for fire tender.



/• Building standards/regulations cover such items as:• Building standards/regulations cover such items as:Building standards/regulations cover such items as:
M f d d i f f lif f t– Means of escape and design of same for life safetyMeans of escape and design of same for life safety.
N b tibilit i t– Non combustibility requirements– Non combustibility requirements.y q

fResistance to fire requirements– Resistance to fire requirements.q
Access and fire fighting facilities for the Fire Brigade– Access and fire fighting facilities for the Fire Brigade.g g g
Compartmentation– Compartmentation.Compartmentation.
Di t f b d i– Distance from boundariesDistance from boundaries.
R i t f i kl– Requirements for sprinklersRequirements for sprinklers.
S d f fl i t– Spread of flame requirements– Spread of flame requirements.p q
Hazardous uses– Hazardous uses.
Alarm systems (AFD)– Alarm systems (AFD).Alarm systems (AFD).
Smoke and heat exhaust ventilation systems (SHEVS)– Smoke and heat exhaust ventilation systems (SHEVS).Smoke and heat exhaust ventilation systems (SHEVS).



M t f ti l fi i i i• Most functional fire engineering scenarios• Most functional fire engineering scenariosMost functional fire engineering scenarios g g
for b ildings do not s all compl ithfor buildings do not usually comply withfor buildings do not usually comply withfor buildings do not usually comply with 
th i ti t d d t b b ildithe prescriptive standards set by buildingthe prescriptive standards set by buildingthe prescriptive standards set by building p p y g
t d d A ltstandards As a resultstandards. As a resultstandards.  As a result 

dispensation/relaxation of the standards isdispensation/relaxation of the standards isdispensation/relaxation of the standards is p
i d d t bl b l trequired and an acceptable balance mustrequired and an acceptable balance mustrequired, and an acceptable balance must q , p

b i d t b f di tibe arrived at before dispensation orbe arrived at before dispensation orbe arrived at before dispensation or 
relaxation can be given by the buildingrelaxation can be given by the buildingrelaxation can be given by the building g y g
t d d th itstandards authoritystandards authoritystandards authority.y




