Index

Items in bold type indicate a definition of the term is given

4 Rs 300
500°C Isotherm Method 83

A

absorptivity 117

acceptable performance 15
acceptable solution 2, 3

Accessory Fuel Moisture System 296

Accident Rehabilitation and Compensa-
tion Insurance Act 7

accidental ignition 26

activation time 49

advanced calculation methods 88
aerosol 26, 129, 134

air
changes per hour 175

conditioning 110, 127, 184
handling 206
leakage 194
Alarm Verification Facility (AVF) 49
ALARP 20
alerting devices 127
alternative designs 2
alternative solutions 3
analogue addressable 139, 140, 212
antifreeze systems 154, 160
apartment buildings 269
applied loads 62
argon 163
AS 1530 65, 66, 102
AS 1603 133,137,139

AS 1670 128,129, 133, 137, 139, 169,
207, 271

AS 1720 88

AS 1851 128,166,214, 318

AS 2118 145, 154,207, 260, 264
AS 2419 162, 258, 260

AS 2441 166

AS 3786 137,271

AS 4100 75

AS 4214 163

AS 4428 128,169, 203
AS 60849 169

AS 7240 128, 133, 139
AS/NZS 1170 69

AS/NZS 1221 161
AS/NZS 1668 183,203
AS/NZS 4360 19,22
asphyxia 225

aspirating smoke detector 131, 135
ASTM E119 66

atrium 135, 136, 140, 144
attic sprinklers 153

Australian Building Codes Board
(ABCB) 314

Australian Fire Brigade Acts 248
Australian/New Zealand Standards 329

Authority Having Jurisdiction (AHJ)
160, 257

automatic door closers 275

Available Safe Egress Time (ASET)
107

axial restraint 83

B

back burning 301

backdraft 34

backfire 291

backup power 207

ball-bearing model 239

barometric dampers 199

battery powered alarms 136, 271

Bernoulli’s equation 54

blankets 270

BLEVE (Boiling Liquid Expanding
Vapour Explosion) 156
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boundaries 116

boundary layer width 224

boundary walls 61

BRANZ 67

BRANZFIRE 237

BS 3251 250

BS 476 66

BS 5839 129

building
characteristics 12
control system 2
design consideration 5
facade 112

management system (BMS) 141,
210

regulations 2

services 103

surveyors 314,316
Building Act 2, 321-324
Building Code of Australia 3
Building Consent Authority 3, 202
Building Industry Authority 2, 326
Building Warrant of Fitness 5, 26
BuildingEXODUS 240
Buildup Index 297
buoyancy 174,237

burning
objects 43

rate 107, 114, 237
bushfires 281, 315

C

Canadian Forest Fire Danger Rating
System 297

carbon dioxide 32, 129, 162, 163, 227,
290

carbon monoxide 32, 35, 129, 225
carpets 274

CCFM code 242

ceiling voids 103

cellulose 290

Certificate of Occupancy 319
Certified Building Surveyor 10
Certified Coating Inspector 79

CESARE-RISK 240
CFAST 237

chain of fire suppression 301
chain reaction 29

charring 62, 89, 303
chemical agents 163

Chief Fire Officer 248, 265

Civil Defence and Emergency Manage-
ment Act 299

cladding materials 113
code compliance 161

combustion 29, 30
factor 55

products 38, 48

communication and consultation 22
compartment 34, 36, 53, 101, 185
complete burnout 39, 57, 104
compliance 2

Compliance Document 3, 4, 54, 59, 70,
326

Compliance Schedule (New Zealand)
5,202, 205, 208

compressive forces 62, 63, 64,72

Computational Fluid Dynamics (CFD)
models 237

computer modelling 9, 17, 31, 37, 41,
48, 235

concealed
spaces 53, 102, 109, 111
sprinklers 150

conduction 16, 29, 69
conductivity factor (C factor) 148
configuration factor 117
conflagrations 122
constant burning 45
construction 2, 17

materials - conversion factor 58

control mode specific application
(CSMA) 151

control versus suppression 149
convection 16, 29, 69, 226, 291
conventional fire detection 140
cooking 270

cool lower layer 237
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cooling
efficiency 254
power of water 254
Coordinated Incident Management
System (CIMS) 302
corridor sprinklers 153
corrosion 256, 260
cotton 274
CRISP 240
crown fire 292, 293, 295
crystallisation 92
CSIRO 67,93
cumulative radiant energy 95
curtains 274

D
D1/AS1 222
damage to buildings, minimising 14
dampers 203, 207
Darcy-Weisbach method 159
dead load 61, 69
decay stage 38
Deemed-to-Satisfy 4, 315
defensible space 304
deflections 62
deluge systems 155
Department of Conservation 299
design

density 159

documentation 8

fire load 53

fires 38, 41, 46, 178, 236
detection

system 155

time lag 178

zones 127

detector activation 43

deterministic models 236

DIANA 238

diffusion 130

Disability Discrimination Act (DDA) 314
disabled people 197

discharge coefficient 153

Index

distribution patterns 149
domestic
smoke alarms 136, 270
sprinkler systems 159

doors 17, 110, 197, 275
opening forces 197

drencher systems 115, 156
Drought Code (DC) 297

dry
chemical system 165

pipe sprinkler 154
powder 165, 166
sprinklers 152

drywall systems 92, 95
duct smoke detector housings 139
dust explosion 24-25

E
Early Fire Hazard Test 102

Early Suppression Fast Response
(ESFR) sprinklers 151

earthquake 17,256, 259, 321
education 300

effective openings 60

egress 13

egress design 229

electrical flush boxes 109

ember transport 291

Emergency Control Panels (ECPs) 167
Emergency Intercommunication 168
emergency lighting 5, 206, 207
emergency power supply 214

Emergency Warning and Intercommu-
nication System (EWIS) 166, 228

emissivity 95, 115, 117, 118
EN 12106 197,200
EN 54-11 137
entrained air 33, 175, 237
entrainment 33, 174, 176
equivalent

fire severity 57, 65

time of fire exposure 57

erythema 226
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escape attack 251, 255
plan 277 behaviour 289
routes 13, 218, 221, 277 blankets 273
Essential Services Legislation (Aus- control 253
tralia) 6, 209 dampers 110
Eurocode 1 59, 96 decay 29
Eurocode 3 70, 74 detection systems 24, 127
Eurocode 5 89 development 29, 30
EVACNET 240 districts 260
evacuation 127 door 5, 67
event trees 23, 24 duration 54
exit engineering brief (FEB) 15, 330
routes 137

engineering design 1, 2

widths 221 environment 286
EXIT89 240 environment triangle 287
EXITT 240 exposure 39
expansion ratio of water 255 extinguishers 165, 273
extended coverage sprinklers 131, 151 growth 12,17, 41
exterior windows 111, 113 growth models 235, 237
extra light hazard 158 growth stage 32,33

hazard 158

F hose reels 5, 166, 254, 260, 265, 273
F7/AS1 137 hydrant 258, 248, 258

fabric flammability 277
facade 113, 119

initiation 30
intensity 281

factor 119 intensity coefficient 45
Fe%ctory Mutual Standards 7 investigation 1
failure modes 17 load 17,41, 53
Fail(uFrle\:/I I]\E/Izc)ie; ;nd Effects Analysis management 281, 299
del 68
false activation 127, 140, 141, 142, 212, modet.
277 protection features 7, 11
fans 183,207 recovery 302
Fast fires 43. 45. 46. 49. 131 resistance 38, 39, 53, 64, 276
Fast Response sprinkler 49, 131, 149 resistance level 64
fatalities 269 resistance rating 64, 103, 251
fault tree analysis 23, 24, 26, 27 resistance test 42
fibreboard 34. 275 resisting construction 7
field models 236, 237 retardant. 274
Fine Fuel Moisture Code (FFMC) 297 risk 257 .
finite element analysis 69, 238 safety education 276
fire sealing 7
alarm 5, 128 separations 104, 108
appliances 248 service 120
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service access 2486

service inlet 259

service operations 14, 247
severity 53,57

spread 13,48, 101, 116, 122
suppression 298
suppression operations 248
temperatures 54

tests, large-scale 15
triangle 29

Fire Behaviour Prediction (FBP) 296
Fire Brigade Acts (Australia) 3,314
Fire Danger Rating System 295

Fire Dynamics Simulator (FDS) 242
Fire Fan Control Panel (FFCP) 203
Fire Hazard Categories 54

Fire Occurrence Prediction System 296
Fire Officer’s Committee 145

Fire Safety and Evacuation of Building
Regulations 6

Fire Service Act 1975 249, 260, 266
FIRE SIMULATOR 237
Fire Weather Index (FWI) 296
firebrands 291
firebreak 124, 295, 301
FIRECAM 240, 277
firecells 35, 53, 101
fireline intensity 293, 295
first-aid fire fighting 124, 222
flame
detectors 137, 209
height 114, 289, 294
length 289, 294
production 29
spread 32,43, 241
tip 114
flaming combustion 32, 33
flaming fires 137
flammable
gases 327
liquid 30, 31, 32, 156, 157, 327
vapour 30, 32
flank fire 291

flashover 32, 33, 34, 35, 41, 178, 252
flexural capacity 83

floor access 252

flying brands 116, 122

foam 156, 160

Forest and Rural Fires Act 298

forest fires 281, 282

FPETool 237

Fractional Effective Dose (FED) 227,
241

frangible bulb 147
free burning 48
fuel
controlled 33
load 289
load energy density 54, 59, 274

fully-developed fire 35-36, 39
furniture 269, 273, 277
heat release rates 44, 47

fusible link 147

G

gas 129
detector 131, 138
flood systems 157, 162

gaseous phase 290

gasoline 118

generic listings 69

GIS models 124

glass fracture 241

glazing 118

glue laminated timber (glulam) 89
growth constant 43

gypsum 275

H

Halon 1211 166

hand calculations 48

hazard classification 158, 178
hazardous substances 327

Hazardous Substances and New Organ-
isms Act 267

Hazen Williams formula 159, 264
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HAZOP 23

HB 436 19

HB 4525 22

head fire 291

heat
detectors 31, 33, 49, 131
of combustion 41, 47, 54, 293
release rate 32
transfer 29, 68

heating, ventilation and air conditioning
(HVAC) 184,207

heavy timber 89

high expansion foam 157

high rise buildings 164

High Sensitivity Smoke Detector 135

high velocity water spray 156

hospitals 223

hostels 269

hot upper layer 33, 48, 237

hotels 269

human senses 130

HVAC see heating, ventilation and air
conditioning

hydrant mains systems 162

hydrogen chloride 228

hydrogen cyanide 227

hyperthermia 226

|
ignition 12, 30
energy 290
incapacitation 225
incipient phase 31
Independent Qualified Person (IQP) 5
INERGEN 163
inert agents 163
infrared (IR) 137
Initial Spread Index (ISI) 297
injuries 269
insects 144
insulation 66, 77
insurance 6, 26, 281, 263, 316, 318

Insurance Council of New Zealand
(ICONZ) 160

integrity 66

interfaces 205

interior finishes 101, 102
internal partitions 103

International Fire Engineering Guide-
lines (IFEG) 9, 329

intervention 247

intumescent paint 78

ionisation chamber 134, 143, 270
irritant gases 226, 225, 228

ISO 1716 41

1SO 31000 26

1SO 7240 140

1SO 8201 169

1SO 834 66
IS0 9705 102
J

JASMINE 238
JET model 242

K

kerosene 118

Kobe earthquake 17, 123
k-&¢ method 238

L
ladders 276
Large Eddy Simulation 238
lateral buckling 63
legislation 2, 247
life safety 1, 16, 32, 38, 41, 50, 159,
176, 205
lift shafts 111, 179
light gauge steel 77
light timber frame 276
lightning 282, 285, 301
limiting
steel temperature 73
temperature 65
linear beam (obscuration) detectors 135
linear heat sensing (LHS) detector 131
linings 275
liquid fuels 42
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live load 69

load carrying capacity 72
load ratio 63

lobbies 112, 199, 200
Local Government Act 299

Loss Prevention Council (LPC) 145,
150

low expansion foam 157

maintenance, alarms 271
malicious 285

manual call points 127, 137, 210
marine cargo 6

mastic 110

means of escape 5,276

Measuring Ionisation Chamber (MIC)
134

mechanical systems 173
medium expansion foam 157
Medium fires 43, 45-46, 131
metal fasteners 90

mineral fibre spray 81
mitigation measures 123
modulus of elasticity 63

moisture content 41, 77, 89, 92, 226,
288

moment restraint 74
MP9 69
multi-sensor detectors 139, 140

multi-storey buildings 60, 72, 111, 179,
228, 264

N
narcotic gases 227
National Commander 248, 267

National Fire Protection Association
see NFPA

National Research Council 175
National Rural Fire Authority 283, 299
neutral plane 36, 180

New Zealand

Building Code (NZBC) 2, 131, 205,
325

Index

Compliance Document 65

Fire Service (NZFS) 2, 142, 248,
249, 269

Fire Service Commission 248, 266,
299

Forest Service 299

NFPA 129, 145, 157
NFPA 12 164

NFPA 13 264,273
NFPA 15 145,155
NFPA 17 164, 165
NFPA 2001 163

NFPA 204 43

NFPA 24 266

NFPA 409 155

NFPA 92A 214

NFPA Standards 7
nitrogen 154, 163

NZS 3404 71,72,75
NZS 3603 88

NZS 3604 93

NZS 4404 262

NZS 4501 250

NZS 4503 166, 260
NZS 4510 162, 258, 260, 264
NZS 4512 49, 133, 207
NZS 4514 137,271
NZS 4515 103, 145, 159, 260, 264
NZS 4517 145, 159

NZS 4541 7,103, 123, 145, 146, 154,
207, 260, 263, 264

NZS/BS 750 250

o
obscuration 133, 135
occupant
behaviour 217
characteristics 12, 219
density 219, 223
load 219
Occupational Health and Safety (OH&S)
314
on-off sprinklers 152
optical density 227
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optimisation models 239 pressure
ordinary hazard 158 coefficient 181
Ordinary Hazard Group 3 157 zones 262
orifice 147, 153 pressurisation 189, 206, 207, 241
owner’s requirements 4 presuppression preparedness 300
oxygen 29,32, 174,227, 290 Principal Certifying Authority (PCA)
Ozone Layer Protection Act 164 317
probabilistic models 236

P professional liability 7, 24
partitions 103 progressive evacuation 167,206, 228
passive fire protection 77, 78 proprietary approvals 69
peak public address (PA) 168

burning rates 236 pyrolysis 31,32, 35

heat release rate 46
peer review 9 Q
penetrations and closures 108, 109 quantifying performance 4
performance requirements 2, 8, 15 queuing time 218
performance-based fire engineering 2 Quick Response 149

Period of Structural Adequacy 75
photoelectric smoke detectors 133, 136, R

270 radiation 16, 30, 31, 34, 38, 69
photoluminescent 206 reduction factor 117, 120
piloted ignition 30 rate of burning 41
place of safety 193 rate of fire development 16
plastics 274 reasonably practicable 20
plenum 103, 150 recessed sprinklers 150
plug-holing 183, 241 redundancy 205, 255
plume 33, 129, 154, 174, 176, 177, 237 Regional Commanders 250
plywood 275 relative humidity 287
point smoke detector 131 reliability 210, 255, 263
pool fires 37,42 residential
post-flashover 32, 53, 236 buildings 146
power failure 123 smoke alarms 136
pre-action sprinklers 155 sprinklers 151, 272
pre-alarm 141 Resource Management Act 299
pre-alert 143 response time 136
pre-attack plan 301 Response Time Index (RTI) 147
pre-evacuation 222 reticulated mains 261
pre-flashover 32,41, 236 review process 24
preheating phase 290 risk
pre-movement 222 assessment 4, 15, 23
preparedness planning 298 criteria 22,23
prescriptive codes 2 evaluation 24

362



exposure 7
management 19, 20, 21, 26
naming 22
tolerance 20
runoff 255, 267
Rural Fire Authorities 298
Rural Fire District 299
rural fires 281, 285

Rural-Urban Interface (RUI) 282,
303

S
safety 4, 17
margin 218
SAFIR 238
salvage 303
scrub fires 281
search and rescue 252
search zone 127
seawater 256
section factor 74,75
security 206, 207, 277
seismic resisting 74
self-contained breathing apparatus 252
sensitivity analysis 219, 236, 255
service ducts and shafts 111
setback distances 295
signage 200, 221, 227
Simulex 240
simultaneous fires 212
single family homes 269
single-storey buildings 60, 71
skin 295
slab panel method 73
sleeping 31, 219, 276
accommodation 120, 138, 142, 249,
263
slope steepness 288
Slow fires 43, 45, 46
smoke 31, 32, 130
clearance systems 182
constituents 174
control 173, 206

Index

damage 157
density 49
detection 49, 111, 131
detector 209
discharge 181
exhaust 175
extraction 127,175
formation 174
management 141
production 16
purging 176
reservoirs 182
spread, control 12
ventilators 183

volume 176

smoke-logged 270
smoke-stop door 127
SmokeView 243
smoking 270
smouldering combustion 31, 33
SNZ PAS 4509 249,254
social science model 238
solid
fuels 42, 177
phase 290

soot 174,227,240
sounder 270
spalling 62
specific fire engineering design, flow
chart 11
specific
flow 223
heat 58, 77, 238
spontaneous ignition 30, 31, 285
spotting 289, 291, 295
Spread of Flame Index 102
sprinkler identification numbers 147
Sprinkler System Certifier 158, 161
sprinklers 5, 31, 33, 38, 39, 49, 104,
146, 150, 156, 209, 254
domestic 159, 272
system failures 161
types 154-172
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stability 66 inertia 77, 96, 275
stack effect 180 properties 35, 68
stairwells 113, 179 radiation 241
standard Thomas’s flashover correlation 56
fire 121, 139 timber structures 88
furnace test 105 time-temperature curve 35, 54
response sprinkler 131 topography 288
test fire 64, 65, 66 toxic products 16, 31, 129, 174, 228,
statutory requirements 256 241, 270, 275
steady burning phase 46 transformers 157
steam 253 transport time 178
steel beams 71 travel
Stefan-Boltzmann constant 117 distance 137
stickability 78 speeds 219
stratified smoke detection 144 time 218, 301
structural t-squared 43
collapse 14, 53,276 turbulent flow 238
design 61 two-layer model 33
model 69 two-stage pressurisation 199
performance in fire 61 Type 1 alarms 136, 271
stability 35 Type 5 systems 142
Subdivision and Development Principles  Type 7 systems 142
and Requirements (SDPR) 262 Type 8 systems 169, 228
subsurface fire 291 Type A building 328
suppression Type B building 328
mode sprinklers 151 Type C building 328
systems 24, 127, 141 Type D building 328
time lag 178
suspended floor/beam systems 62 U
Underwriters Laboratories (UL) 150
T Ultra fast fires 43, 45, 46
tall buildings 258 ultraviolet (UV) 129, 138
temperature rise 16 unprotected steel 70
tenability 225 upholstered furniture 46, 273
tension membrane concept 73
Territorial Authorities 250, 299 \'
thermal vapour 129, 134, 174
conductivity 58, 76, 238 vegetation fires 281
decomposition 31 vehicle exhaust 144
detectors 131 VENTCF2A code 242
diffusivity 238 ventilation 35
expansion 62, 238 controlled 33
gradients 238 factor 58
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verification method 3
Vermiculite board 81

VESDA (Very Early Smoke Detecting
Apparatus) 136

video smoke and fire detection 140
visibility 49, 173, 179, 203, 226, 227

w

waking effectiveness of alarms 272
Warden Intercommunication Point 168
warehouse 35, 60
Warrington Fire Research 67, 93
water

flow switches 139

mist systems 157

reservoirs 259, 261

spray systems 254

storage 257,263

supplies 248, 249, 253, 256, 304

supply failure 123

Water Supplies Protection Regulations
267

weather 282, 286, 287

wet
chemical system 164

pipe sprinkler 154
wildland fires 281
wind 64, 122, 181, 201, 287, 292, 303
window sprinklers 153
Winstone Wallboards 70, 78, 93, 110
wood 56, 88, 274, 275, 303

cribs 34, 36, 37
wool 42,274

Y
yield strength 63

y4
zone models 236, 237
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