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Introduction

What i s a o0red herringo6?

1 a dried smoked herring, which is turned red by the

smoke.
2 something, esp. a clue, that is or is intended to be

misleading or distracting : the book is fasi-paced, exciting,

and full of red herrings. [ORIGIN: so named from the
practice of using the scent of red herring in training

hounds. ]


https://ravilochansingh.com/2010/03/19/red-herrings%E2%80%A6-indeed-summarising-last-8-months-of-indian-oz-tussle/
https://ravilochansingh.com/2010/03/19/red-herrings%E2%80%A6-indeed-summarising-last-8-months-of-indian-oz-tussle/
https://ravilochansingh.com/2010/03/19/red-herrings%E2%80%A6-indeed-summarising-last-8-months-of-indian-oz-tussle/
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Contemporary design of carparks



Carpark fire safety

Open-deck and enclosed Class 7a carparks

Open-deck Enclosed

Open-deck carpark: A carpark in which all parts of the parking storeys are cross-ventilated by permanent 1
unobstructed openings in not fewer than 2 opposite or approximately opposite sides, and — Typ I Ca‘l Iy b asem entS -

a) each side that provides ventilation is not less than % of the area of any other side; and

b) the openings are not less than 1 of the wall area of the side concerned.
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Setting the DtS scene

Case study: typical DtS fire safety provisions in a Class 7a carpark designed to NCC 2022

A Day-to-day mech ventilationin enclosed carparksoperable in a fire event, ¢
ramps up to max exhaust rate butnot a smoke control system. Supply air system
o

shuts down on fire trip. ¢

A Fans (other than stair press) do not needréisistant cabling. ﬂ

A Control switches provided at the building/carpark entry such that the brigade
can control / shut down the fans as required.

A Smoke detectors are needed:
I To operate a zone/stair press system. Note: this is not required fedeplen

I Carparks with;i() dayto-day mech ventilatiomand(ii) pressurised firasolated
exit paths need smoke detection in circulation spaces and at each required exit %
and lift landing door. Notehe BCA requires every stairway or ramp ST.SS
serving as a required exit in Class 7 buildings to be firesolated most
carparks have smoke detectors.

I Watchittatwost or ey encl osed basement -carpark technical does]
isolated stairs thus may not have detection.



Setting the DtS scene

Case study: typical DtS fire safety provisions in a Class 7a carpark designed to NCC 2022

A

Sprinklers requiredif; (i) the building has an effective height > 25 mexcept for
opendeck carparks if they are a separate buildordji) for enclosed carparks
accommodating > 40 cars

Fire hydrants required if tHRe carparkos
AS 2419.1:2005 required concurrent supply to both hydrants and sprifilleiswas often
subject to a Performance Solution and is no longer required by AS 2419.1:2021.

Fire hose reels required if internal fire hydrant(s) are installed, orthie
carparkoés total2 fl oor area > 500 m

Fire-isolated exits serving the rest of the building are allowed to discharge into
carparksift he carpark i s open for at | east |
di stance to outside is O 20 m.
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Waltchit: carpark concessions

Carpark -specific concessions permitted under NCC 2022

A Compartment size limits dwot apply to; {) sprinklerprotected enclosed carparks,
and (i) opendeck carparks. @ m

l.e.,compartment size limits only apply to unsprinklered enclosed carparks

A Significant reductions in structural fire resistance levels (FRLS) are permitted
within; (i) openrdeck carparks, and (ii) sprinklered enclosed carparks.

A Generally speaking; Type A and B opéeck and sprinklered enclosed carparks
can haves0-minute FRLs for non-steel elementandnominal (unclassified)
FRLs for exposed steel meeting the stated ESA/M ratio

A ESA/M = exposed surface area to mass per unit legikcribes how much
surface area of a structural element is exposed to fire per unit of mass per unit
length. A proxy for how quickly a structural element will heat up in a fire.

A Carparks accommodating < 40 cars do not require sprinklers. Note: this may be

overridden by other requirements to provide a sprinkler system throughout a %
building, e.g., if the effective height > 25 m.
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Quite a significant
outlier. Note some
other countries do
get to this point

through PBD also.



Compartment size limits

8,000 m? || ~10,000 m* | No limits conditional on specific fire

™
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No limits with no conditions

systems, materials of construction, etc. || beyond construction fire resistance
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Detection and alarm

Automatic detection required, conditional

on car park size or other risk factors

Manual detection required

No requirement

@O *» () ¥ F D E B %

Sprinkler suppression

Required Required depending No requirement AR
on compartment size w

Enxea [Enc®™ Cl PN E DGO ¥

Notes

1 — The NZBC permits longer travel distances where either a Type 3 (heat detection) or Type 6
(sprinkler) system is installed (45 m/ 110 m or 70 m / 180 m single / total travel distances for Type
3 and Type 6 systems respectively).
2 — The sprinkler system can be substituted for cross ventilation.
3 — The prescriptive FRL for some elements of Class 7a Type A and B buildings is (120)/120/120.
However, concessions typically mean (60)/60/60 is a starting point, as described in Section 2.1.6.
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Most conservative

Least conservative
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construction etc.
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No limits conditional on specific fire systems, materials of
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Notes

1 — The NZBC permits longer travel distances where either a Type 3 (heat detection) or Type 6
(sprinkler) system is installed (45 m/ 110 m or 70 m / 180 m single / total travel distances for Type
3 and Type 6 systems respectively).

2 — The sprinkler system can be substituted for cross ventilation.

3 — The prescriptive FRL for some elements of Class 7a Type A and B buildings is (120)/120/120.
However, concessions typically mean (60)/60/60 is a starting point, as described in Section 2.1.6.
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Seminal experimental carpark fire research
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JFRO, UK (1967)

Cars in position before first test

© Joint Fire Research Organisation
© Joint Fire Research Organisation



(1 é-.)wood wool slab Corrugated iron roof

J F R O U K (1 9 6 7) - ceiling _/ '/ Li;ne of side panels
) 1 - _ . /
Earliest experimental study on fires in carparks o[ ‘::,/ — - U,:[j r‘jh\ﬁ _Concrete
cqncreterump/ : e <
A Three fullscale burns within a single T .- . SEomews
storey test building | |
) . (1 %J\:;c:_ldngwool slab
A 167 n? with a floorto-ceiling height of i :
approximately 2.25 m wonets 1/ |
pproximately - Lalals L
A Longer facades; 50% ventilation
A Short facade; open (2), closed (1)
A No fire spread tmeighbouringzehicles |
In any of the experiments 'Y loson]
_ AR % R
ABRE (2010): #dAlt i [ hosdmiescorfigsl
load of these cars [is] certainly differen e T e P e
N 1-8" 5-67
from modern car so ’

TEST 2
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AISI, USA (197273)

Largest floor area available

Carpark building Test at 5 mins Test at 37 mins
A Existing operdeck carpark A Only three cars in the experiment A Fuel tank engulfed
A Unprotected steel frame with A Flames under the steel beam A Fire spread to rear of second vehicle

concrete deck A One car involved A No significant structural damage

A Previously operational building
A 69 mx55m = floor area of 3,800Pm



Steel Girder Temperatures Over Gas Tank
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BHP Steel, AU (198%89)

Comprehensive experimental series

A 10-15 year gaji increase in the use of
plastics in cars and cars got bigger

Plastic for petrol tanks

dead
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——vehicle

Increasing use of light steel structures

25 experiments in totél some with cars
as the fuel load, others with liquid pool

120 nt with a floorto-ceiling height of
approximately 2.4 m

50% ventilation in opewleck

Led to the NCC concessions on steel
FRLs in operdeck carparks
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CTICM, France (1995)
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Figure 3. Tested open car park.

Full development of car fire Burn-out of all three cars

Figure 4. Summary of a fire test involving three cars.
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Japan (1999)
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Carpark fire experiments

Maximum steel temperatures recorded

Experiment(s) Maximum steel temperature recorded ( ° C)
Beam Column

JFRO, UK 1967 275 360

Nippon Steel, Japan 1970 245 242

U 19721973 226 -

BHP Steel, Australia 19851989 340 320
' CTICM, France 1995 700 640 ]
| Japan 1999 700 - J
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Fire hazards in the modeday carpark



Modern carpark hazards

Credit: NFPA ll
1. Modern vehicles which are larger, ='

heavier and have increased quantltlei
1.

of combustible materials (e.g., fuel,
plastics, synthetic materials).

2. Rapid, widespread market growth of E= 5§
alternative fuel vehicles (AFVs).

3. Car stackers.
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Cars are getting bigger and heavier

Credit: NFPA

A NFPA found:

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

.I. 50% Of CarS by Volume are nOW 2200 kg ‘Average weight of newly registered passenger cars in Norway

plastics and composite materials.

I Their share of vehicle weight has
Increased by 59% from 1990 to 201
to an average total of 159 kg per
vehicle.

Seminal carpark fire experiment

|

1967 -

The weighty issue of electric cars [Part 1] (sustainabilitybynumbers.com)



https://www.sustainabilitybynumbers.com/p/weighty-issue-of-electric-cars

100%

NAut obesity

Credit: Wikipedia

Afdln the United St
trucks comprised more than 75% of ne
sales in 2024 compared to 38% in

\ 0%

2009. 0

50%

Per EPA: The distincti

Share of US vehicles produced, by type

on between "Car SUV™ and T

1980 1990 2000 2010 2020

ruck SUVT is based on regulatory definitions. Truck SUVS are 4WD or above 6,000 pounds GVWeight.

Growth In truck size
2020s era

—

(shown: Ford F-150 silhouettes)

© Wikipedia
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Australian context

Credit: UTS (2024) and The Guardian (2024)

A ﬁ AUuStr a | | an car s SUVs dominate the new vehicle market
heavier and less efficient, producing S e seemens s s pe et nawehidesiesin fustlia Ties e
43% more emISSIOnS than thelr EU & suy .3assenger Light commencial Heavy commercial = play o4
counterparts. o
100

AfnThewonealdd CO emi

registered vehicles in 2021 were o0

143 g/km for the EU and 204g/km for = II
Australia. This means the average "

Australian car on the road is producing =

43% more GHG emissions than the -
average EU car. o

[

[

M2 2013 24 20N 20Me 2007 20M8 2019 2020 202 2022 2023

Guardian Graphic | Zocurce: | Source: Federal Chamber of Automotive Industries

© Guardian



Increased use of plastics

Credit: NFPA FPRF

200 12.0%

180

A Approximate doubling in plastic .
weight in US light vehicles

. 2 120 X
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3 — :
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Figure 2 — Amount of plastic in average US light vehicles in weight (kg), and as
percentage of vehicle curb weight.

© NFPA FPRF
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Unigue hazards associated with electric vehicles

Credit: EV FireSafe

Thermal runaway + Jet flames

vapour clouds

A Batteries can offjas toxic A
flammable gases if they
go into thermal runaway. A

If thermal runaway A
occurs, a fire is likely.

Jet flames can occur if the
gaseous volatiles are A
released with momentum

In a particular direction.

A Can pose respiratory and
explosion risks.

Difficult to suppress +
reignition risk

Battery fires can be
difficult to suppress,
requiring lots of water.

Even once suppressed,
there is a risk of
reignition.

Lack of understanding

A Discomfort from some

emergency agencies as
BEVs are seen as a
rapidly emerging
technology.
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Are EVs heavier than ICEVSs?

BMW i3 Rolls-Royce Spectre
Short-range city cars 1345kg  Nissan Leaf Tesla Model X Plaid 2975 kg
_ 480 kg | = ¢ 1505kg 2455 kg
Electric cars C L ON ) " (8]
Median
2145 kg
o UK Average Jeep Grand Cherokee
Kia Picanto 1518 kg 2328 kg BMW M60i SUV
: 860 kg v v Y 2674 kg
Petrol and diesel ® @ O@ @0 <18} ?
US Average Range Rover
1768 kg 2616 kg
0 500 1000 1500 2000 2500 3000 3500
<«— Light Weight (kg) Heavy ——>

The weighty issue of electric cars [Part 1] (sustainabilitybynumbers.com)



https://www.sustainabilitybynumbers.com/p/weighty-issue-of-electric-cars
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Do alternative fuel vehicles (AFVs) have a

different fire curve from ICEVS?
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ABCB, June 2023

Are EVs a nAspeci al hazar do?

A ABCBCEO GaryRakesayshe fispeci a
provision in the NCC was designed for unexpected
hazards and should not apply to cars

A iThe presence of electr
now common enough to be
and O6usual 6 and therefo
the special hazards provisions when they were
wri té& eno

A éthe conditions shoul d
unusual combination of electric cars and specific
building features, and while the board is reviewing
car park safety, It 1 s
vehicles being | arger a

Vehicle or hazard: New rules treat EV chargers like firework factiiMes 2024)


https://thedriven.io/2024/05/19/vehicle-or-hazard-new-rules-treat-ev-chargers-like-firework-factories/amp/































