AT IRRANALAALD, NNV ALLVEN AL s N L L AN | A e vw o vavan a e - - Rl e e I o

BUILDING |
PERFORMANCE

L W[ Subn';ii Query ]

subscribe
To receive Building Controls Update. Subscribe.
related information

Codewords
BIA Update (archived)

help with PDF files
- Find out more »

Building Controls Update No. 162

Protection from Fire — Frequently asked quest

@

25 July 2014: Since publication on 10 April 2012, the-Acceptak ification
Method for Protection from Fire (C/AS1-C/AS7 an§ \CAV Vi2)/have been ongomg

process of continuing improvement. Many ofthekin wm be informed
by feedback and requests for clarifi catlo

openly. These FAQs are
implementation.

S

https://web.archive.org/web/20160123203619/http:/building. govt.nz/bcupdate-162 16/10/2018




C DIUICULIULL LU LG | FISyuCuuy adacu yuesuues - LVALUDU Y UL D UDLLICYD, 1LV VALl L agw 1L UL LV

BUILDING |
PERFORMANCE

L ' ‘H Submit Query ]

Protection from Fire
Frequently asked questions

Since publication on 10 April 2012, the Acceptable Solutions and the Verification Method for
Protection from Fire (C/AS1-C/AS7 and C/VM2) have been subject to an ongoing process of
continuing improvement. Many of the improvements have been and will be inf y feedback
and requests for clarification.

The FAQs are split into the following sections:
* Acceptable Solution’s C/AS1 - C/AS7 interpretati $
+ Verification Method C/VM2 interpretations
* Procedural issues ’

rotectlon from Fire
omply with the Building

If a building complies with an Acceptable.Solti erification
as adjusted by the interpretations listed o ite, it is also
Code. It therefore does not needf spemf ic enginegH

The intent is that the mt rduced e %ﬁg ncorporated in the next amendment
of the Acceptable d‘ns ication mentaries as required.

If you can' f n a wer to you ere, you can use our "Ask a question’ form.

1. @ e Solu&ons — C/AST7 interpretations

<

In ctlon

' exceptlons to the requirements of the Acceptable Solutions to
rm or sprinkler system throughout a building?
hy'was the following consultation text in 3.11.1 not adopted.
igure 5.2 is different in C/AS3 than the other acceptable solutions? Do adjoining
flre cells still have to comply?
* 1.4 What is meant by “open path lengths from any point on the floor to no fewer than
2 exits” in 3.4.2 d)
* 1.5 Does Paragraph 5.3 of C/AS1 mean fire spread from a lower roof does not need
to be considered, because the building is not attached even if the gap is smali?.

* 1.6 Are unrated portions of fagade smaller than 0.1m? permissible in C/AS1 designs?
1.7 What is meant by Capable Height of Storage?

1.8 What is meant by “open path lengths from any point on the floor to no fewer than
2 exits” in 3.4.2 d)

https://web.archive.org/web/20160123204148/http:/building.govt.nz/changes-to-c1-c6... 16/10/2018




L IIOWCCUOIL LTV CUC | CITYUEHLLY askeu YUESLIUNS = IVALLISUY UL DUSLHICSS, HLUIUVALULL... L agt & UL LY

* 1.9 Where there are more than one risk group in a firecell what constitutes the
primary risk group?
* 1.10 What is the intent of Paragraph 5.1.2 of C/AS1 Notional boundary - firecells on

the same property?
+ 1.11 Ask a question

1.1 Are there any exceptions to the requirements of the Acceptable Solutions to
extend an alarm or sprinkler system throughout a building?

The Acceptable Solutions for Protection from Fire require a fire alarm system and fire sprinkler
system to be extended throughout a building, if a system is required in any part of the building.

However, the following exception applies where a single-storey building is se

ground floor into two or more unit titles, with fire separations (designed wi nt propert)( g E>

rating) between each unit.

Figure 7.1 Single Storey Commercial Building @
Title 4 Title 3 %.
, Title 2 ‘

paration to

— Property Rati

> perty Rati &
@{ \SS

D (\

Title rlnkler systeg%ge Tltles 2 and 3 may be unsprinklered (provided there is
s

&E ement to u% m in those titles). They are effectively treated as separate

Thls does no ply itha ultl-storey building where the floors are unit title
separaﬁ@% ies.

7 also allows for sprinkler protection of the car park firecell to not be extended
hout a building when the criteria of C/AS7 2.2.3 have been met.

The Acceptable Solutions for Protection from Fire allow a heat detection system to be installed in
certain areas in lieu of a smoke detection system .

‘Back to top

1.2 Why was the following consultation text in 3.11.1 not adopted?

https://web.archive.org/web/20160123204148/http:/building.govt.nz/changes-to-c1-c6... 16/10/2018
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“If an escape route enters a space exposed to the open air (e.g. an open stairway, a balcony,
across a roof or a ground level path), it shall meet the requirements of a safe path between that
point and the final exit unless the final exit can be reached within the dead end open path or total
open path distance, whichever applies, including the trave! distance along the external escape
route”.

It is recognised for many layouts, the above wording results in a safe building.

Example: In single fire cell buildings where the external escape route is subject only to radiation
from that fire cell, and the travel distance to a place of safety is within the dead end open path
travel distances for the building, occupants can escape safely.

However there were other configurations of external escape route that the co @3 &
text did not address, for example: { E

a) The risk in a row of shop units where each unit is a fire cell n md pendent al %

an external escape route that passes each unit would nee ven lf it wag Wi

path travel distance limitations.

b) The risk in an apartment building where ther€:i of exter e but both

pass different parts of another firecell contai e.

The original wording is retained, ,.mr e ill contin loré different layout permutations
and further information will % d as it is dev@

Back to top

1.3 Figure 5.2 i erent in \g the other acceptable solutions? Do

adjoj s still hav ly?

@.‘ e daagra specifically reflects adjoining buildings, it is also applicable to
adjeining fire ce §7\% € way as the other C/ASs).

Back to

a s meant by “open path lengths from any pomt on the floor to no fewer
exits” in 3.4.2 d)

The total open path length shall be the maximum distance possible a point on the floor to the
second nearest exit. In other words; the open path length shall be determined based on the
assumption that the nearest exit is blocked and be taken as the maximum length possible from a
point on the floor to the next closest exit. This can include a section of dead end open path as in
Figure 3.8.

https://web.archive.org/web/20160123204 148/http:/building.govt.nz/changes-to-c1-c6... 16/10/2018
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If there are fixed furnishings then the travel distance to the next closet exit shall be measured
around the furnishings; if there are no fixed furnishings or their position is unknown then the travel
distance shall be measured around the floor's perimeter all as shown in Figures 3.7(a) and (b).

Back to top

1.5 Does Paragraph 5.3 of C/AS1 mean fire spread from a lower roof does not need
to be considered, because the building is not attached even if the gap is smali?

To be considered not attached for the purposes of this clause, the external wall must be at least

1m from an adjacent wall and 0.65m from an adjacent eave?
Back to top QS\@ @

1.6 Are unrated portions of fagade smaller than 0.1m? ISSI in C/A

designs? %
Yes, it is permissible to have unrated portions of f @ han 0. 1 — y comply

with Figure 5.1 and paragraph 5.4 of acceptah|

Back to top

1.7 What is meant by C

The term capable of st
prevent future Sies

bara
the possn
e h of storag imum height to which storage is possible within a particular
countlngf X\{%ﬁt factors including, but not limited to, the materials stored,
cl nces ne aterials around and floor loadings. For maximum future versatility
the capab rage can be 1m below the height to the apex.

the fire safety systems in the building are designed for a particular maximum
height, and it is possible that height may be exceeded, signs shall be provided advising
e aximum storage height. Those signs shall be provided in sufficient number, be clearly
ible and readily understandable, and be maintained in good condition.

Note that outbuildings and do not need to be addressed for height of storage. An outbuilding is
any building not intended for human habitation and accessory to the principal use of associated
buildings. Outbuildings can include certain, essentially unoccupied, farm buildings such as hay
barns, bunkers and machinery shelter. Buildings that people work in or otherwise occupy for long
periods during the day and which contain amenities and services cannot be considered as Risk
Group SH.

https://web.archive.org/web/20160123204148/http:/building. govt.nz/changes-to-c1-c6... 16/10/2018
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Back to top

1.8 What is meant by “open path lengths from any point on the floor to no fewer
than 2 exits” in 3.4.2 d)

The total open path length shall be the maximum distance possible a point on the floor to the
second nearest exit. In other words; the open path length shall be determined based on the
assumption that the nearest exit is blocked and be taken as the maximum length possible from a
point on the floor to the next closest exit. This can include a section of dead end open path as in

Figure 3.8,

If there are fixed furnishings then the travel distance to the next closet exit s z; asured

around the furnishings; if there are no fixed furnishings or their position i n the trav §>
distance shall be measured around the floor’s perimeter all as shown& (a) and

Back to top &
P \

1.9 Where there are more than one risk gr l\:egll wh g@-‘ es the
primary risk group?

The primary risk group is the worse-cas t| hin the f c ivity however can have
other supplementary activities in primary % or an example a shop unit
I

the primary risk group is th (Rlsk Gro ver there are other activities in
support such as admlm s (Risk G @ ow level storage rooms (Risk Group
WB). The primary SE0 he shop i l - ce“and therefore the primary risk group is
Risk Group CAwith Isk groups o the primary risk group. Ancillary risk groups
must pro port and @5 the main activity of the firecell.

ion is whe act;vuty includes high level storage (Risk Group WS), vehicle
(RISk leeping uses (Risk Group SH, SR) where these areas should be
separate f ot se the worse-case risk group governs the primary risk group.

\>
What is the intent of Paragraph 5.1.2 of C/AS1 Notional boundary - firecells on

e same property?

Paragraph 5.1.2 requires boundary check between buildings of Risk Group SH that are on the
same property title.

The intention of the requirement for fire separation in this paragraph is to protect buildings with a
sleeping risk. For example should a fire occur in an unoccupied outbuilding that is close proximity
to a house this could threaten the life safety of the sleeping occupants.

https://web.archive.org/web/20160123204148/http:/building.govt.nz/changes-to-c1-c6... 16/10/2018
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Paragraph 5.1.1 requires all walls within 1m of a boundary to be fire rated for 30/30/30 FR. For
buildings on the same property a notional boundary would need to be 1m from both buildings i.e.
2m apart to not require fire rating. In the situation where external walls of two buildings are
within 2m of each other, and at least one building has a sleeping use, at least one external walls
that face each other is required to be fire rated.

This does not apply where the two buildings which are within 2m of each other are outbuilding
and on the same property as there is no threat to sleeping risk or other property.

Back to top
1.11 Ask a question @
If you can't find the answer to your question above, you can use our ion for -
Back to top @
s '

2. Verification Method C/VM2 interpre

- In this section: :5
* 2.1 Where a challenging fi pl nthem ge lobby of a building is it
appropriate to consi e upants ev gh the balance of the exits
for this ASET vs 5 ;%

+ 2.2 Why doesn’t <3 (Pre-tr mes) in C/VM2 give a time for a voice
alarm sjgp esinw : ants are sleeping and familiar with the

B the-modification 541:2013 listed in Appendix B of the Acceptable
iohs appllca o Verification Method C/VM2 designs?
hen desl partment building can an engineer use the Property Rating
' speclf' c ptable Solutions for Protection from Fire as a default inter-
ather than calculate the burn out time of the spaces?
es the text “Where occupants in the rest of the building use escape
s protected from the effects of fire (such as exit-ways), the effect of sprinklers
control the fire (with constant HRR) shall be ignored for assessing the
perfomnance required of the construction protecting the escape route” in the CF
Scenario mean?
* 2.6 Can any of the design inputs into C/VM2 be varied?
* 2.7 What is intent of Block Exit (BE) Design Scenario?
* 2.8 Which areas need visibility monitored for when the occupancy exceeds 1000
people in the firecell (C4.4)? .
* 2.9 When does the additional robustness check of vertical escape routes apply?
2.10 For Horizontal Fire Spread design can a radiant heat flux be used for storage
occupancies?

https:// web.archive.org/web/20160123204148/http:/building.govt.nz/changes-to-c1-c6... 16/10/2018
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+ 2.11 Ask a question

2.1 Where a challenging fire is placed in the main entrance lobby of a building is it
appropriate to consider the occupants evacuating through the balance of the exits
for this ASET vs. RSET?

Yes, noting that for the other challenging fire scenarios in this building 50% of the occupants
should be considered as evacuating via the main entrance for the ASET vs. RSET analysis.

Back to top

2.2 Why doesn’t Table 3.3 (Pre-travel activity times) in C/VM2 give a '?e for a voice
alarm signal for spaces in which the occupants are sleeping and fanti ith the &

building? @
The table reflects the current requirements in NZS 4512 and ac ta&ut n F7/AS1 fo
i arfs

alarm systems that alert occupants who are sleeping and fami the building. Voice al
are not required in these spaces. @

Should a voice warning sound be used in lieu of theuf und, then time shouid
be as per the tonal time (this reflects that th r in a regjdentiaksetting pre-travel
activity time is the time to awake. »
For more information: @ @
« See the NZ Stan(a)&e Detecti Systems NZS 4512 &
Back to top @ ‘>
~\

N Ty
2.3 \e\\gadiﬁcati s to 541:2013 listed in Appendix B of the Acceptable
@ pplicab %i tion Method C/VM2 designs?
Yesyitis the i f ] p compliance with the Building Code the parts of the sprinkier
standard ed pendix B stand for all methods of compliance.

B@@

When designing an apartment building can an engineer use the Property Rating
pecified in the Acceptable Solutions for Protection from Fire as a default inter-
tenancy rating rather than calculate the burn out time of the spaces?

The Acceptable Solutions are intended to provide a conservative solution for the design of
buildings. The fire resistance rating of inter-tenancy walls is dependent on the fire load, thermal
properties, and ventilation of the fire compartment. Given the conservative basis of the Property
Rating it would be expected that any calculated burn out time would, in most cases, be equal to
or less than the rating required by the Acceptable Solution.

https://web.archive.org/web/20160123204148/http:/building.govt.nz/changes-to-c1-c6... 16/10/2018
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Therefore it is permitted to use the Property Rating of the Acceptable Solutions to determine the
FRR of the inter-tenancy walls in an apartment building.

Back to top

2.5 What does the text “Where occupants in the rest of the building use escape
routes protected from the effects of fire (such as exit-ways), the effect of sprinklers
to control the fire (with constant HRR) shall be ignored for assessing the
performance required of the construction protecting the escape route” in the CF
Scenario mean?

It means do not use a sprinkler controlled heat release rate if you are doing mo
demonstrate that the barrier will remain effective in protecting the escape route:
sprinklers is already accounted for by halving the fire load energy densi
2.3. This also which equates to a 50% concession if applying equationt 22\

Back to top

Nz oA
2.6 Can any of the design inputs into C ed? @
The Verification Method C/VM2 methodﬁﬁ te design sy ithhinterrelated inputs and
design parameters that result in a eptable level of risk. There it'ls not appropriate to vary
the inputs and design param @using the C :
C/NVM2 inputs cannot b ith elemepts-foth Ateeptable Solutions C/ASXx or specific
design. Using othe@ have significan % Gt on the outcome.
Should a S% tovary t uts other than listed in C/VM2 the design is an
Alter |utioh and all designhifiputs fust be justified.
ere the d %@;bis not described in C/VM2 (eg. Boilers) the designer shall
present a suit@ he FEB stage and justify that it is appropriate for the project to be
vie

NZFS. This is still within the framework of the Verification Method.

tested by R
i engineering design methodologies, designers are expected to exercise care and
i %en plication of those design methodologies. The Verification Method is suitable for use
@ rofessional fire engineers who are proficient in the use of fire engineering modelling methods
d

who can apply appropriate judgement to the model inputs and resuilts.

Back to top

2.7 What is intent of Block Exit (BE) Design Scenario?
The construct of this scenario has three requirements:

1. Any escape route (open path) that serves more than 50 people requires a second exit.

https://web.archive.org/web/20160123204 148/http:/building. govt.nz/changes-to-c1-c6... 16/10/2018
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2. This scenario limits single escape stair to a maximum capacity of 150 people non-
sprinklered or 250 people sprinkler protection. If there are more than one stair than this
restriction does not apply. For buildings where one stair is a single means of escape from
some floors but not others then stair shall be designed such that the maximum capacity is
not exceeded.

3. The travel distance shall be limited along the escape route to reach the stair (i.e. open
path). There is no requirement within C/VM2 to design for fires within the vertical stair
enclosures (i.e. safe path) or limit travel distance in protected enclosures.

There is no fire engineering analysis required for this design scenario.

Back to top @O
AS\ N
2.8 Which areas need visibility monitored for when the occ xceeds 1 0%

people in the firecell (C4.4)?
Clause C4.4 states that “Clause C4.3(b) and (c) do not |t is not p S @
more than 1000 occupants in a firecell protected w @ ic fire sp

i 2 is i i iti ’ afety for _

v-'-

re a large

For the purpos i dered in the immediate vicinity or remote
from the ﬂre,

where prink provided, if the floor of fire origin has less than 1 OOO
} then that-floor Hoes not need to be assessed for visibility and FEDthermal, however
other ﬂo elow require visibility, FEDco, and FEDthermal assessment.
* Inalar e same level such as a sprinkler protected shopping centre, ballroom,

rence room for example, the region immediately surrounding the fire origin
ss than 1000 occupants (determined by the occupant density) does not need
sment for visibility and FEDthermal however areas outside of this area require

ssessment.
» Other situations not described by the above should be discussed and agreed with FEB

stakeholders during the FEB process.

This is what is meant by ‘it is not possible to expose more than 1000 occupants’.

Back to top

2.9 When does the additional robustness check of vertical escape routes apply?

https://web.archive.org/web/20160123204148/http:/building.govt.nz/ changes-to-c1-c6... 16/10/2018
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Design Scenario RS only applies to buildings where the occupancy exceeds: 150 people, or 50
people in a sleeping occupancy where the occupants are neither detained or undergoing some
treatment or care, or 20 people detained or undergoing treatment or care or children in early
childhood centres. If these occupancies are not exceeded the whole design scenario does not

apply.
The additional robustness check for sprinklered sleeping occupancies only applies when the
above occupancies are exceeded. This is an additional check for visibility in the stairwell due to

the higher risk of an occupancy exposed in a single escape route and vertical escape route
served by more than 250 people.

Backtotop @o &
2.10 When does the additional robustness check of venlca@gk}utes ap’k&ﬂ
P

e nous occupa
it heat flu for

Design Scenario for Horizontal Fire Spread provides Desi
from storage use. For storage buildings the followmg
sprinklered and non-sprinklered occupanmes

FLED Emitte edat Flux Fro cted Areas

t Spririklers h Sprinklers
<4OO MJ/m2 \M/rnz W 58 kW/m2

400 — 800 MJ/m2 % 03 kWi . 72 kW/m2
>800 MJ/mZ@% 144 101 KW/m2
Emis | ases shall be% s 1.0.

\}\)
211 A

find the answer to your question above, you can use our "Ask a question’ form.
k otop

3.0 Procedural issues

In this section:

* 3.1 Is there any guidance on assessing ‘means of escape from fire’ for alterations to
existing buildings?

* 3.2 When does the Fire Service Commission become involved in a building consent
application?

https://web.archive.org/web/2016012320414 8/http:/building.govt.nz/changes-to-c1-c6... 16/10/2018
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* 3.3 When is a fire-engineering brief required as part of the building consent
documentation?
* 3.4 Are the uses in Schedule 2 of the Building Specified Systems, affected by the
Protection from Fire documents? ‘
* 3.5 How do | determine a ‘change of use’?
* 3.6 Is there any guidance about ‘change of use’ under section 115 of the Building
Act?
* 3.7 Which Building Code clauses are relevant to assessing the attributes of a
building that relate to ‘means of escape from fire’ (as referred to in sections 112 and
115 of the Building Act 2004)?
+ 3.8 Will past determinations applied to the superseded C1 — C4 Buildi ode
Clauses be applicable as guidance for the current C1 — C6 Buildin auses? «
* 3.9 Can a design based on the Acceptable Solution incorp ec{s of the @
Verification Method and stifl comply with the Building Code?
* 3.10 Where can | find the Code clauses, Acceptable Sé[utions, and Verific
Methods referenced in these questions and ans ‘
* 3.11 Why is a Fire Engineering Brief (FEB) ¢eg esig
* 3.12 Why was a concession for unrate i A"V ate ﬂoor stited”oh but not
included?

* 3.13 When is the updated Comnientay)t&’Accepta 1ons CIAS1-7 and
Verification Method C/V to pubhsh
*+ 3.14 How timber Iml used in c uses
+ 3.15 Ask a ques
311s there oh a %@ns of escape from fire’ for alterations
to existi

0 usmess nova d Employment (MBIE) has developed “Guidance:
' nformati R.ab ans of escape from fire for existing buildings - A guide for
@n Consent 't d Territorial Authorities” to help Building Consent Authorities
(BCAs) or Terf] ri )4 ormes (TAs) decide what information on means of escape from fire to
reques% building consent application, to alter an existing building.

8recan ANARP assessment of means of escape from fire is undertaken using the C/VM2
thQy, the FEB process is part of that method.

* Read the guidance ‘Requesting information about means of escape from fire for
existing buildings - A guide for Building Consent Authorities and Territorial
Authorities’ »

Back to top

3.2 When does the Fire Service Commission become involved in a building
consent appllcatlon'?

https://web.archive.org/web/201601232041 48/http:/building.govt.nz/changes-to-c1-c6... 16/10/2018
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New Buildings for Protection from Fire using the Acceptable Solutions (C/AS1 — C/AS7) or
Verification Method (C/VM2) do not need to be sent to the Fire Service Commission at the

consent stage.
Designs need to go the Fire Service Commission for advice if:

* compliance with clauses C1-6, D1, F86, or F8 of the Building Code will be established by
alternative solution — this would be the case, for example, for building types such as power
generation plants, dairy factories, sub-surface buildings, or tunnels (the scope of the
Acceptable Solutions or the Verification Method does not include these types of buildings).

» the consent application involves a modification or waiver of clauses C1-6, D1, F6, or F8 of
the Building Code under Section 67 of the Building Act 2004.

« the consent application is for an alteration, or change of use to an existi @ , except
where the effect on fire safety systems is minor.

* The above instances do not apply if the building is an exempt e followmg

buildings are exempt:
° single household unit

o vertically separated household unit with @%

> outbuilding or ancillary building
o internal fit out-unless it relates
> outbuildings or ancillary buil

° premises of dlplomat G I sio

> any Crown buﬂ ied by Gazette
For more information Q -
. Read t ontrol@ 2: Gazette notice updated for fire design

requure ts of the gazette notice of 3 May 2012 and clarifies when a design
e sent to t ice Commission.

Back to to <\©

%gls a fire-engineering brief required as part of the building consent
tation?

building consent application uses the Verification Method C/VM2 to show compliance with
Code Clauses C1 to C6, a fire engineering brief (FEB) process, including a FEB report, is
required as part of the consent documentation. The FEB process has to involve all stakeholders
in the building, including but not limited to, the following:

* building owner and users

* design professionals

+ Fire Service Commission

* building consent authority (BCA)

https://web.archive.org/web/20160123204148/http:/building. govt.nz/changes-to-c1-c6... 16/10/2018
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* insurer
« test certifier, if hazardous substances are in the building.

This means that the Fire Service Commission is included in the design process at an earlier
stage than previously.

For more information on FEBs

* Purchase the International Fire Engineering Guidelines (IFEG) from the Australian
Building Codes Board (ABCB) website #, click on the 'Guidelines’ tab.

Back to top

Protection from Fire documents?

3.4 Are the uses in Schedule 2 of the Building Specified Syatﬁ%ﬁ\eyd by the

The Protection from Fire documents do not affect the ‘use e@n Schedule

Building (Specified Systems, Change the Use, Earth !ldlngs)

Notes: The ‘uses’ specified in Schedule 2 @vfused with~purp &ups from
Acceptable Solution C/AS1 (2011) and ‘rigk grolips’ from Ac utions C/AS1 to C/AS7

(2012). ‘Purpose groups' and n s’ are not relat

Back to top

3.5 How do a chan
Sche@ u1ldmg (Spe ms, Change the Use, Earthquake-Prone Buildings)

05 helps i tlfy lf re is a change of use to the building.

zgtermme if

* Fi chedule 2 of the Building Regulations (Specified Systems, Change the
% hquake-Prone Buildings) Regulations 2005 to confirm if the building is being used

!Y? a nge of use’ to a building:

rahother function. For example, changing a building’s ‘use’ from apartments (SR) to a

ay-care centre (CS).
7+ Secondly, determine if the new use is more onerous than the old use in terms of complying

with the Building Code. In the above example, a day-care centre would be more onerous
as there are additional Building Code requirements including more fire safety requirements
and additional requirements for access and facilities for people with disabilities.

If both of the above are satisfied, then the proposed new use is deemed a ‘change of use’.
For more information on ‘change of use’

* See the Change of use »

https://web.archive.org/web/20160123204148/http :/building.govt.nz/changes-to-c1-c6... 16/10/2018
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* See the answer to the question, Any upgrade work that may be required as a result of
the change of use may require a building consent below.

Back to top

3.6 Is there any guidance about ‘change of use’ under section 115 of the Building
Act?

MBIE published guidance for Change of Use for the Christchurch City Council to help them deal
with changes of use for temporary business and/or housing relocations because of the
Canterbury earthquakes. Although developed for Christchurch, the guidance explains the ‘change
of use’ provisions in the Building Act and associated regulations, and provide

how to apply these. @
* Read the publication Change of Use: Meeting the requfn\;m&n er section 1

the Building Act 2004 »

Back to top '
A Q A
= 7
3.7 Which Building Code clauses are %&o assessi dtk% butes of a
building that relate to ‘means of e j fire’ (gf%%t in sections 112

and 115 of the Building Act ?
When the Building Act 20 ir assessme] fh ans of escape from fire' in a
building, complianc?{ ing Buildi@ oldtises must be considered:

ires(at \Y‘fiﬁ?areas be fire'source »
Meveefit to place %

3.8 Will past determinations applied to the superseded C1 — C4 Building Code
Clauses be applicable as guidance for the current C1 — C6 Building Code Clauses?

Determinations applying to Code Clauses C1-C4 and C/AS1 (2011), do not apply to the current
Code Clauses C1-C6 and the Acceptable Solutions C/AS1 -C/AS7, and Verification Method
CNM2 (2012).

Back to top
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3.9 Can a design based on the Acceptable Solution incorporate aspects of the
Verification Method and still comply with the Building Code?

A design based on an Acceptable Solution, (C/AS1 to C/AS7) must completely comply with all
the requirements of the Acceptable Solution. It cannot incorporate aspects of the Verification
Method and still be used to show compliance with the Building Code.

However, there is one exception, when the only non-compliance with the Acceptable Solution
relates to the prevention of horizontal spread of fire. In this instance, a suitably qualified fire
engineer may use the C/VM2 methodology to show compliance with this aspect of the Building
Code.

This applies to both the extent of unprotected area using the methods describ
Scenario (HS): Horizontal fire spread and the fire resistance rating of th l usmg the
full burnout design fire’.

Back to top
3.10 Where can | find the Code clauses, A utl catlon
Methods referenced in these questio

ethods »

* Read the Code clauses, Accepta utions and %
Back to top

AFEB s, " rocess
and t aIySIS as ag

consensu% safety components of the schematic design.
db

pportumt Q ack and achieve consensus in early design stages reduces
consentm rework where an issue with the fire design is not identified until

conse

%—; es to the fire design solution arising from changes to design assumptions made
@ uring preliminary design

* rework by all design disciplines to change the coordinated design and re coordinate the
drawings
* delays late in the design if complex fire models have to be altered and re run

The FEB process identifies issues before the designs are fully developed and therefore avoids
the rework and delay described above.

“A fire engineering brief (FEB) should be prepared... This task is of fundamental importance and
forms the basis of the fire engineering process.” IFEG

https://web.archive.org/web/201601232041 48/http:/building.govt.nz/changes-to-c1-c6... 16/10/2018
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The FEB purpose is to set down the basis, as agreed by the relevant stakeholders, on which the
fire safety analysis will be undertaken. A fire engineer should provude guidance on and technical
justification for decisions made during the FEB process on matters including but not limited to:

* design fire locations

* design occupant groups

* analysis strategy, including the selection use and design parameters of any computer
based design tool :

The fire engineer needs to ensure the actual process used is appropriate for the design or
evaluation. Where the fire engineering analysis considers a simple well defined problem, the FEB
may be a short document, whereas complex and / or large projects could req

substantial document. In order to achieve its purpose the FEB should be it mput
from the relevant stakeholders.

The consent review verifies that issues raised during the F have been add sed
the consent documents submitted. This speeds up the co

The intent of the FEB is to reduce compliance co @/ I unexpe

For more information on FEBs
* Purchase the !nternatlo ering G EG) from the Australian
Building Codes Boa% ebsute % uidelines' tab.

Back to top

3.12 Wh)g@@ cessml@ intermediate floors consulted on but not
incl

amend cceptable Solution and Verification Method, provisions for
unrated (mte ) 53 systems were considered. Due to a number of issues raised these
were not m 0 the final amendment, these issues include but were not limited to:

hat a perforated floor could not protect occupants for a sufficient duration to
e egress, particularly where there are single direction of escape travel paths on the
ors requiring people to pass near to or over the fire.
Dependlng on the layout, disproportionate collapse was a concern e. g. where a localised
fire exposing a supporting column could cause a floor platform to suddenly fail.

3. Fire fighters are unable to adequately risk assess an unrated solid floor in a fire event, they
have no way of knowing whether the floor is structurally able to withstand the weight of fire
fighters and their equipment.

4. Stacked imperforate flooring areas are a significant challenge for adequate sprinkler
‘protection, the sprinkler standard does not set out provisions to address the particular risk
of protecting multiple unrated perforate floors.

https://web.archive.org/web/201601232041 48/http:/building.govt.nz/changes-to-c1-c6... 16/10/2018
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While not all of these issues would likely relate to any individual instance of an unrated
(intermediate) floor, these and other challenges raised during work group discussions lead to the
conclusion that further detailed investigation and guidance is necessary before implementing a
concession for unrated floors. It was therefore, not implemented in either the Acceptable
Solutions or Verification Method C/VM2.

Further work is planned to investigate the challenges associated with unrated floor systems so
that, if appropriate, design guidance can be developed and published.

Back to top

3.13 When is the updated Commentary to Acceptable Solutions CI
Verification Method C/VM2 due to be published?

The publishing of these commentaries will occur at a later date. Howev&s port the Jul\@@

Amendments the following information is provided.

C/AS3 & C/AS4 Paragraph 4.16.12 Fire dampers

Comment
Smoke control system shut down on ala n, onits own cnent where a
delayed evacuation strategy is in Ia mentary rt er gwdance on smoke

control in air handling in thl

Commentary

There is an addi ment w is delayed for ventilation ducts that pass
through a e oke separ: erformance of the smoke separating function must
also mised and a per (complying with AS/NZS 1668.1) is required.

uatlon relatés to any acuatlon regime other than all building occupants moving
a place e, simultaneously and immediately on detection of fire.
CIVM2 Par {%h 1.

re Some minor exceptions to ‘all buildings’, for example tunnels and open air stadia.
Users should refer to the Commentary to this Verification Method for further information.

Commentary

When using other fire engineering design methodologies, designers are expected to exercise
care and intelligent application of those design methodologies in the context of the New Zealand
Building Code’s quantitative performance criteria. This is because compliance with other design
methodologies does not in itself demonstrate compliance with the New Zealand Building Code.

CIVM2 Paragraph 2.2.1 Fire Modelling Rules for Life Safety Design

https://web.archive.org/web/20160123204148/http :/building.govt.nz/changes-to-c1-c6... 16/10/2018
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e) All doors not described in Paragraph 2.2.1 b), c) and d) shall be considered to be open during
the analysis unless for substantiated functional reasons as established at FEB the doors can be
shown to be closed throughout the time period of analysis (see Commentary).

Commentary

An exception permitted by this Verification Method to the requirement to model doors as open
(other than those listed in 2.2.1 b), ¢) and d)) is for doors which need to be closed for essential
functional reasons or for which there is a high likelihood that they will be closed most of the time
for security or other functional reasons. It is reasonable for the Building Consent Authority to
accept specific doors to be closed for fire modelling purposes where the building owner can
justify on reasonable grounds the basis for this expectation. '

C/VM2 Paragraph 2.5 Equivalent Time of Exposure

Comment .
Further guidance on the applicability of this approach and procedure in th
commentary. ' @
Commentary
icitly stated in C/VM2)
which will either be for life

The time period for which the constructic&\er uired to perf
will depend on the function of the.sf ra eparatin
safety, fire-fighting or prope . Fire resis
* If the purpose af t
* Paragraph4. @ i
] of fire-fighting an istance rating is either burnout fire rating or derived
’ d required t%m& apse.
ent is fordife safe y for use while the occupants evacuate, the specified

~period of time r f$ C/VM2 Paragraph 2.5 will generally be the RSET as
-~ determin % graph 3.2 Required Safe Time to Evacuate.

ity Times - Table 3.3 Buildings Where the Occupants are Considered
tained under the Care of Trained Staff (eg, prisons etc)

ta

@time taken for staff to respond to a fire alarm and attend the area where the fire alarm has
occurred varies considerably. For this reason it is not possible to assign a fixed value either for
pre-travel activity time or the duration of the evacuation once it is initiated, as each detention
facility will be different. For detention facilities the selection of a pre-travel activity and evacuation
time should be determined after consultation with facility management who will need to advise on
staff movements and the likely evacuation procedure /duration to complete. The pre-travel
activity and duration of the evacuation should be included and agreed to by the stakeholders as
part of the FEB process.

https://web.archive.org/web/201 60123204 148/http:/building.govt.nz/changes-to-c1-c6... 16/10/2018
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3.14 How timber linings can be used in certain crowd uses

The content below provides guidance for designers enabling them to submit for building consent
based on a modification of Building Code Clause C3.4 (a) where Group Number 3 timber is
proposed in crowd occupancy areas requiring Group Number 2.

Material Group numbers are described in the Building Code and the requirements are repeated
within Acceptable Solutions C/AS1-7 relevant to each risk group. Group numbers are aligned with
general building uses and can be broadly summarised as follows: @s

Group Number Building Use V ) Eé
Group Number 1 Exitways, Importance level 4, Sleepin{\.%% b)are or
Detention

o Detent % .
Group Number 2 Crowd & Sleeping Use ex I%@ usehold ynif
Group Number 3 All Other Uses @ @

\ \/
It is important to ensure that materials used @a surface li ingé%wat nreasonably
contribute to the fire risk including in cro reas. These ar %@N contain people who are
unfamiliar with the building and i@e routes.
Crowd use is any of the 4' (
CM (Crowd Mediu ' i

Use, and Earthgha ne-Buildings (ﬁ" i
mises used for crowd activities may by their nature

Itis ho % edged tha

Ve, a, occupancy anghefficie pe route features. Escape time in the event of a fire is
' org.shorter and jlity of Group 3 internal surface finishes adversely affecting the
hese can be used to justify applying for building consent based on
3.4(a) to the effect that a material with Group Number 3 can be used.

rowd Large), CO (Crowd Open) or
(Specified Systems, Change of

a modificat
Cri '%&duded in justifying that the proposed modification is reasonable in a particular
i lude: '
@- Escape route widths are double that required by Paragraph 3.3.2 of the relevant
Acceptable Solution, and
* Open paths travel distances are half that specified in Table 3.2 of the relevant Acceptable
Solution, and
* Finished floor to ceiling height is more than 3m, and
* The occupancy of the space is less than 250 people, and
* The firecell is at ground level and are served by at least two exitways or final exits.

The above consideration does not extend to exitways within crowd uses.

https://web.archive.org/web/20160123204 148/http:/building.govt.nz/changes-to-c1-c6... 16/10/2018
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Where the above criteria are met Council, after taking advice from the Fire Service as required by
Gazette Notice 48 may well consider it appropriate to issue a modification to Building Code
Clause C3.4 (a) under Section 67 of the Building Act for crowd uses which would permit use of
solid timber surface linings in buildings such as community halls, cafes, schools, recreation halls,
small shops, and restaurants.

There are likely to be circumstances where these criteria are not met in full and if so designers
need to look at the facts in each instance and put their arguments forward to Council justifying
why they believe the modification is nevertheless reasonable.

Back to top

3.15 Ask a question ' @ ©3>
If you can't find the answer to your question above, you can use -, iIr ‘As stion’ for%
Back to top @ N @

@’% .Q,@
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Part 1: General

Acceptable Solutions C/AST to C/AS7

1.1 Introduction and scope
This commentary document is a companion to the Acceptable Solutions C/AS1 to C/AS7 for the
New Zealand Building Code Clauses C1 to C8: Protection from Fire. It provides further explanation

and background on:

* The provisions of the Acceptable Solutions

¢ The intent of the requirements, and @ &
* In some cases, what these requirements do not apply to. & ( g :
d ' I

to and updated

considered appropriate and necessary. @
Any requests for additions or further explanation sh&tig\ de tothe D uilding

and Housing.

Where paragraph numbers are giv mmntary for the

corresponding paragraphs i
oY

a common numbering system

ions
@ h'in the Acceptable Solutions.
Scope '
L Th ptable Solution@ d for simple buildings categorised in any of the seven
(=

m S described t the Acceptable Solutions, except in the cases listed in
T: 2 of this ument} is a corresponding Acceptable Solution for each risk group.

o modelli ion other than simple mathematics is required.

Table 1 of this{doc and the cémmentary below provide further detail on each risk group
and i cceptable Solution.

S

for ease of use). Comm
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Table 1: Description of risk groups and Acceptable Solutions

Acceptable Risk grodp ) De‘scription
Solution : o ’
C/AST SH | Detached houses and bui'/dings's'ubdividedk into multiple dwellings, provided that:
. People from each dwellmg have their own mdependent escape route to a safe place
{ie, their own corridor and stairway), and : :
e The buildings are no more than two units high (there is no |lm1t on th V
side by side).
Not included: buildings with any corridor or Stairway serving, . :
detached boarding houses with facilities for six or more &se ¥ )
C/AS2 SM AII multlple unit accommodation buildings not |nc| dev in rlsk}@o SH.
ot uded;Early ohi[dhood @ 3 rlekgrOVUp; CA). ‘
C/AS3 Sl Tr Mbr spaoeé whefe dare Me"d to"occupants that are incapacitated in

kyt included: Early childhood eduoation (see risk group CA)

siunaided for any other reason, or would be delayed

vide medical day treatment that requires the mcapamtatlon/sedatlon of those undergoing
ment; for example, by kidney dialysis, dental procedures or chemotherapy. -

Buildings or places where people congregate or visit, including any place where people are
given treatment but are not incapacitated in any way.

This includes halls, recreation centres, public libraries (as long as the lending items can be
accessed by an adult standing on the floor), cmemas theatres, shops, places providing
personal services (such as beautician and halrdressmg salons) day schools, restaurants,
‘cafes and early childhood centres. it also includes dental and doctors surgerses provnded
those undergomg treatment are not incapacitated.

,'Not included: Dentists’ and doctors’ practices where pat!ents are |ncapacnated such as’
‘fWIﬂ'\ sedatlon (see risk group sl : : : '

DEPARTMENT OF BUILDING AND HOUSING ~ 10 APRIL 2012 | 3




Acceptable | Risk group Descriptibn
Solution '

C/ASS WB Places where people work, such as offices (including those p’rbyiding professiohal services ,
such as law, engineering and accountancy offices), factories and manufacturing plants
{except where foamed plastics are part of the process), laboratories and workshops. -

It also includes storage areas, as long as the storage is less than 5. 0 m high. - ‘

Not included: p!aces where personal, rather than professmnal serwces are provlded (see
risk group CA), manufacturing plants where foamed plastic is part of the Cess (See risk
group WS or use C/VM2), warehouses or storage areas with storag £0 m ,or'gfeater
(see risk group WS, or use C/VM2 if unsprinklered).

C/AS6 WS Buildings where large quantities of commodities are stor ’

greater, climate- controlled stores where the storg g@e
that are used for trading or bulk retail wher prodyrets 3
more above the floor.

"}%’ks as well

$es or their own

C/AS7 VP Any placewhere vehicles are p
as light aircraft hangaré.vT
separate bu1/d/ng

Not included: ca@ww

Commentary on the Acceptable i

C/AS1: Risk group SH
a number of separa
Therefore, theAcc ) i | ifety requirements for a row of townhouses

es and to buildings containing
more than one unit above another.

and maisone!

ides a shared escape route, then C/AS2 will apply. If a detached
ouse, it may have the facilities to accommodate up to five paying guests
k group. Boarding houses accommodating six or more paying guests are

cate

iresafety requirements for risk group SH are relatively minor and are limited to having

axirnum travel distances, restricting the use of foamed plastics on walls and ceilings, and
rotecting other property.

C/AS2: Risk group SM Risk group SM applies to any place where people sleep, except:

¢ those household units covered in risk group SH (C/AS1), and
e where people are cared for or detained (refer to risk group S| (C/AS3)).

4 | MINISTRY OF BUSINESS, INNOVATION AND EMPLOYMENT - 15 FEBRUARY 2013



Accommodation types

Permanent versus temporary accommodation

The Acceptable Solution for this risk group has different fire safety requirements depending on
whether the buildings in this category provide permanent or temporary accommodation.

For the purposes of this Acceptable Solution, permanent accommodation is considered to be that
where occupants live on a permanent basis such that this accommodation would be rded as their
residential address. Other accommodation within this category is considered to b rary.

When developing this Acceptable Solution, a time limit of 90 days was sUg e determinin
difference between permanent and temporary accommodation. Ho it was accepted that

cases, people may not live in a fixed place for 90 days but w 1 er their resi atu
as permanent. Equally, temporary accommodation may b e permanent glage sidence
{for example, serviced apartments might be used o @m Or semi-p : ﬁ.. for working
week accommodation), but this activity would.s iffed as temp

Generally, houses that are used as
permanent accommodation. Howe student hostels pr IVersities and other tertiary
education institutions wo c@ rdered as temp ra@ odation despite the fact that a

reason is that any student may only

student may reside in t a full acade?

reside in the hoste f eeks or m S % accommodation is also likely to be used outside
the academi¢ y& commodate vi conferences or other events, and these occupants will

not be f% {Friat paniculx

@ c accommagdati

ion accommo rs primary or secondary schools that have boarding students or that

for school-age occupants.

provide slee@ it
C %g&roup S| Risk group Sl includes all the activities associated with the care or detention
E;;

{except for prisons or special care facilities such as those using general anaesthetic).
portant to note that buildings will fall into this category if occupants need to rely on others in
afty way or if they are restricted in their ability to escape from the building.

However, this risk group specifically excludes early childhood education activities, which are classified
as risk group CA and have their own specific fire safety requirements.

C/AS4: Risk group CA Risk group CA includes the activities in buildings that involve people in groups
where a proportion of those people are not working. This includes schools and other education
facilities, shops and shopping malls. Note that spaces being used for personal services such as
hairdressers, beauty therapists, dentists and doctors are included in this risk group, unless any
occupant is incapacitated in some way. In these cases the risk group for the building or part of the
building will be SI.

DEPARTMENT OF BUILDING AND HOUSING ~ 10 APRIL 2012 | 5



C/AS5: Risk group WB Risk group WB covers the activities in buildings where people are working.
Examples are offices including where professional services are provided (such as offices for lawyers,
accountants or consultants) but not where a personal service is provided (such as doctors and dentists).

This risk group also includes warehouses with storage up to a height of 5.0 m. It has been deemed
that storage above this height will require sprinkler protection for the purposes of compliance with an

Acceptable Solution.
Storage height and stack height: the terms storage height and stack h?f% d for the @&
st

height to which items are stored in a warehouse or similar situation. Wh Adggptable Solutid
refers to storage height, it generally means the height from the fl the ge area to ¢ghe top

of the stack or pile.

However, in some cases storage may be on a raised pla . f there is
no storage below the raised platform, rack or i 3. Fi ight is the height

from the bottom of the stack to the top, kejgh

Figure 1: Storage height wit Qiate floor @ -
ST SN
RN NS

LN

%

Intermediate floor or
x platform with

FRR 30/30/30

Storage height is greater
of xoryif: >

ais greater than 1.0 m
or

b is greater than 1.2 m
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If there is storage above and below the platform, rack or intermediate floor, then the storage height
is determined as follows.

a) If the raised platform, rack or intermediate flooris fire rated and the upper storage is protected
from spread of fire by either:

i} ensuring the fire rated floor extends 1.0 m beyond the lower stack, or
i} providing a fire rated barrier extending 1.2 m above the intermediate floor a rpost
edge ( g
then the storage height may be taken as the greatest height of storage abov: bélow the raised .

platform, rack or intermediate floor, or

so that desig s@l
The o %Storage is C

O c and buildigg, servic

Iso be reduced by the presence of structural elements
sée Figure 2 ¢} and d}).

smaller areas of storage (restricted to 4200 m? gross area) where the
uilding (to the underside of the roof cladding) is less than 8.0 m.

MINISTRY OF BUSINESS, INNOVATION AND EMPLOYMENT - 19 DECEMBER 2013 | 7




Figure 2: Capable of storage

>8 m

Risk Group is WS despite only 4 m h
building is greater than 8 m

7m

v
) Risk Group is WS despite only bulk storage bins as the apex of the
building is greater than 8 m

\ (d) Risk Group is WB (3 -5 m) as building Is "capable of storage”
x less thanSm

(e) Risk Group is WB as overhead crane restricts storage to less
than5m
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Where storage is above 3.0 m in height, there are additional fire safety requirements (for example,
an increase in property rating). This recognises the fact that storage above this height may increase
the fire loads, so additional protection should be afforded for other property etc.

C/ASE6: Risk group WS Risk group WS applies if buildings have higher fire loads and if fire breaks
out it will grow rapidly. It includes warehouses capable of storage at a height of 5.0 m or greater, and

retail and trading centres where the stock is stored at a height of 3.0 m or greater. Thig¥eflects the
fact that, while a warehouse would usually have a low occupant load, retail and tradi nires would
have a higher occupant load and this would also include people that were u ; } e building.

r activities

present particular challenges with regards to fj 56, activities have

The explanation above for C/ASE: risk group WB relating to stora t andsstack heightg~and tg%
comments on ‘capable of storage’, also apply to this risk groug-an ted Accepta@gon.

been grouped in a dedicated risk group.

time, this is reflected in the fire safe

For the most part, the requi ' this risk gro i in C/ASS for risk group WB.
The requirements specified-in thi | se that are specifically for risk group
VP in addin’o@?rb % egiffedfor risk group WB.

Outsi €s the Acce s
[ spect of the build] d its features or systems cannot be designed entirely within
§§e E

@ e scope of.the ptable"Solutions, the Verification Method C/VM2 must be used. A designer

using @ e fully conversant with fire engineering principles and should
pr b recognised fire design engineer such as a Chartered Professional Engineer.

T %}e olutions cannot be used for buildings with any complex features, such as buildings
iple mezzanine floors or more than 20 storeys high, or any complex systems such as smoke
gement systems or stair pressurisation systems. These exclusions are detailed further in Table 2
this document.
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Table 2: Building features or systems outside the scope of the Acceptable Solutions

need to refer to the HSNO Act and associated

Il be required.

table Solutions will apply (refer to Table 1).
l r parts of buildings are categorised further depending on:

the vertical distance occupants would have to cover to descend/ascend to escape from fire, and
* the type and number of occupants in a firecell,

These factors will affect the specific requirements of the relevant Acceptable Solution.
Note that application of the Acceptable Solutions depends largely on basic measurements such as

building height, floor plan areas, wall openings and distances to relevant boundaries. Users should
determine those measurements as accurately as possible before using these Acceptable Solutions.
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Future flexibility

it is very likely that a building will undergo one or more changes of use over its lifetime. Even under
the same use, floor layout‘and furnishing will probably alter to accommodate changes in technology
and occupant practices. At initial construction time, owners should therefore consider the advantages
of providing fire protection and fire safety systems to suit alternative occupancies, as these could be
difficult or excessively expensive to install at a later date.

Multi-unit dwellings «
Multi-unit dwellings may be designed using either C/AS1 or C/AS2 depend] ' racteristics. ( f

are within each unit) and each unit has its own escape route
by other units) then that building can be designed using '
requirements also apply to houses that are detache
to as detached dwellings or single household

& common corridor or stairway
n quirements for risk group SM are

i6re than one Hdat 1l6or does not have to be a fire separation and
ermediate % ply in that case.

The Ac tns allow for a building to be divided up into one or more firecells.
i

. In (r? € ecell may have a number of different activities being conducted within it and
@ e categorised into one or more risk groups. In order to assign an overall risk
%y to each firecell, you must ascertain which of the applicable risk groups would require
i he greatest protection. This then becomes the primary risk group for that firecell.

For example, a two storey building has three firecells (each floor is a single firecel/ and

the stairway is a third firecell). The building is used as a medical centre and contains offices
and a beautician on the upper floor and consulting rooms and outpatient surgical facilities
on the ground floor. In this case, the greatest protection on the upper floor would be
required by the beautician, so the primary risk group for this firecell would be risk group CA.
The greatest protection on the ground floor would be required by the surgical facilities,

1.2.3

so this would be risk group Sl.
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1.3 Alterations and changes of use to buildings
For the fire design of new buildings, the whole of the relevant Acceptable Solution or Solutions will apply.

If an existing building is being altered or its use is changed, the building is required to comply with

all clauses of the Building Code 'at least to the same extent’ as before the alteration or change of use.
(Note that ‘change the use’ is specifically defined in the Building (Specified Systems, Change the

Use and Earthquake-prone Buildings) Regulations 2005.)

In the context of design for fire safety, the building must:

* After an alteration, comply as closely as possible with the curre

escape from fire, and

g Sguirements for meags of %
* After a change of use, comply as closely as possible. f : § ;
from fire, protection of other property and structgtal\pe .
Therefore, when using the Acceptable Saltitio r should consids( the reguirements as follows:

. the design of the building

Duilding with no ¢
I with all but Acceptable Solution, and
resulting from a change of use, all of the

* When considering an alteration$

including the alteratio
* When considering altératit

Acceptable sm% consider%
A mor iciehf'protess may r% ifg Verification Method C/VM2 for designs involving an

alterdy nge of use, The itgtion Method will allow a comparison of a fully Code-compliant

@ i nst one whi
onstrate haw
whether or I

adonably practicable’.

designer is proposing as the actual solution. This provides the ability

mpliance the actual design is and therefore allows a justification for

1, cula occupant loads
. % he Acceptable Solutions require occupant loads to be determined for each firecell.
To determine the occupant load for a particular space, apply the occupant density from
Table 1.2 in the relevant Acceptable Solution to the gross floor area of that space. This
includes any space occupied by furniture, fittings or internal partitions. If an activity is not
specifically described in Table 1.2, select the one closest to the actual activity to determine
the occupant load.

If there are a number of different activities in a firecell, it will be necessary to determine
the occupant load for each part of the firecell where these occur. If a part of a firecellis to
be used for different activities at different times, select the activity that has the greatest
occupant density to determine the occupant load.
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It will also be necessary to determine the occupant load for each floor of a multi-storey
building so the required widths for vertical escape routes can be established.

It is not necessary to determine the occupant load for any spaces that may be occupied

by the same people already accounted for in calculating occupant loads for another space.
Examples are tea rooms, sanitary facilities and exitways. However, exercise some care if

it is probable that the space may be used for a concurrent activity; for exa ? a meeting
room in an office building that may be occupied by people from outside (e «

C/AS3: Occupant loads for risk group SI

Number of beds: In most situations, it is clear that the number
spaces provided. However, in some cases, people may be i

not actually be treated on, or recover in, a bed. In these.«&se

as if they were on a bed.

Fixed seating

144

that whi

rez ic so that it is below a trigger point for a particular fire safety system (for
% e occupant load is less than 1000, no sprinkler system is required). However,

0dy thi

is, the proposal must be substantiated to the building consent authority.

In other cases, the occupant load may exceed the calculated amount. If so, justification for
this will have to be provided to the building consent authority ensuring that the

actual occupant load is the basis of the design followed for the Acceptable Solution.

This may affect design elements such as fire safety systems and escape route widths.
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Commentary on control of fire and smoke spread
Safeguards to control fire and smoke spread

In order to meet the performance requirements of NZBC C1 to C8, the Acceptable Solutions specify
a number of safeguards to control fire and smoke spread. The most important are:

a) Internally, by:

i) dividing a floor where people sleep and where the floor comprises more th itleinto
firecells to facilitate rescue and protect household units and other py

ii) requiring floors to be fire separations, except where the floor is in & halse unitoritis
intermediate floor

iii) providing fire separations between firecells and safe p

iv) providing sprinklers within buildings, and

b) Externally, by:

One or more of these s il be requi
Precautions $of_protecting other prope %only to parts of a building which, if radiation or collapse
occ% ou e damage :

s e@ ¢

Y

ant boundary, or to an adjacent household unit or other

ol of interral firant
The extent tg gvhic
depe }

oke spread

\ernal fire and smoke spread must be controlled and the methods adopted will

e risk groups and activities within the building. The time required for occupants to
e place must be controlled. Furthermore, the Building Act 2004 section 4(2)(i) requires
units, other residential units and other property to be protected from the effects of the
d of fire.

This control can be achieved by one or more of the following:

Subdividing firecells into smaller firecells or smokecells

g &

Separating high-risk activities from other activities, especially for sleeping risk groups

O

Ensuring the integrity of construction joints and closures in fire separations and smoke separations
Preventing the movement of fire and smoke through concealed spaces and services ducts

L ao

Using appropriate materials and surface finishes

-+
2]

Installing equipment which, when fire occurs, activates automatically to suppress fire and
smoke spread.
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Part 2: Firecells, fire safety
systems and fire resistance

ratings -
Acceptable Solutions C/AS1 to C/AS/

2.1 Provision of firecells
Firecells &
211 A building may comprise one or more firecells depending on the fi @? cells are ( (
required to contain a fire for sufficient time to allow safe evacuatiénsan prevent fire
spreading to other firecells or adjacent buildings. »
Firecells may also be divided into smokecells &

estn épread of siy 3 E%o%ases
during escape. % '
2.2 Fire safety systems '

2.2.1 Fire safety systems wi firece guired so that 7
a) Occupants, int re, have rea ik ng and protection while making
their escap, f -
b) The s d isTestricted
c) EireS % Sonnel hag ich e to undertake rescue operations.
M

systems for%
requirementsyfor fire safety systems for risk group SM vary depending on the escape

height and activity is classified as permanent accommodation, temporary
ac@i education accommodation.

C/A % systems for risk group SI
Therequirements for fire safety systems for risk group S reflect that the occupants

@3 g are largely incapacitated or prevented from self-evacuating. So early warning by smoke

C/

detection is required and the building needs to be protected with an automatic fire sprinkler
system to provide additional time for an evacuation.

C/ASG6: Fire safety systems for risk group WS

Buildings in risk group WS have to be protected with automatic fire sprinkler systems
because of the high fire load or fast fire growth that is likely in the event of fire.
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C/AS7: Fire safety systems for risk group VP
If a vehicle stacking system is used for either boats or cars, the building has to be protected
with an automatic fire sprinkler system. This requirement recognises the increased risk
of fire spread where fire loads associated with cars and boats are spaced in a vertical
alignment close together. It also recognises the difficulty that firefighters would face
accessing the source of ignition and extinguishing a fire.

More than one risk group on a floor
If a building has more than one risk group, regardless of the num

e fire safety ( E i)
requirements will be dictated by the primary risk group within edc ‘i . With regard (§>
alarm and sprinkler systems, if one firecell requires an %prin r system rest )
of the building shall be protected with the same sy@ in the followiﬁg%:

a) If a Type 1 system is installed in house % hén the Typ S ges not have

2.2.4

to be installed in spaces that are units

b) If a building is required to be¢prot ith a Type 4 S\@ ny household units
must be protected with.a Typ em

c) If household units afeprotetted with a Type ) the areas that are not
household unjt e«rotected wit pe em, and

d) ifa Type 4 tion systepiis. 1:‘“ d, this does not have to be extended into

atiphis” However, the Mave to be protected with heat detectors instead;
(t for example, in acc ! e requirements of NZS 4512.
%@a bui/d,-nm@tiple aldrm or sprinkler systems, these must be interconnected so that

activation i the building will sound an alarm in all parts of the building, except
in % cases:

%\e ocal smoke component of a Type 5 system, and
) For risk group S|, if the building consent authority is satisfied that building management
' systems allow for notification of management and staff for their action without notifying
other occupants. In this case, management and staff will be required to carry out the
evacuation, which will generally be to a place of safety within the building rather than to a

safe place. There must be the ability to sound a general alarm as well.
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2.3 Fire resistance ratings
To prevent fire spread or structural collapse, the Acceptable Solutions require building elements to have
fire resistance ratings (FRRs). The level of FRR required depends on the risk group of the building.

Fire resistance tests: The only way to determine the FRR of building elements is by using the
standard tests specified in Appendix C of the Acceptable Solutions.

FRR components

An FRR comprises three numbers: these give time values in minutes for s acy, integrity
and insulation. Primary and secondary elements required to have an FRR'WIll, 'depending on their\, 1 \
Sé uilding
pts with an
FRR within the same or adjacent firecells. ExXarsples arercolumns, b and walls

{which may also be fire separations). a 413 of the Acceptg

situations where primary eleme
b) Integrity. usually provided by, ¢

internal partitions and flg

some areas of roofs

c)

W fhger occu her side or cause fire to spread to other firecells or
dings. For example \rigtilation is necessary for fire separations between sleeping

here protecting\a safe path or through external walls.

e each of the three components of the FRR depend on the function and location
element to which the FRR applies. In some cases, all three numbers (for structural

For example: ,
If a rating {eg, 456 minutes) applies to an isolated column in a firecell, the FRR is

_ 45/-/-. However, if the column is integral with a fire separation wall having an FRR
of 30/30/30, the column FRRis 45/30/30. ST ST EE

The Acceptable Solutions use life and property ratings to differentiate whether a building

2.3.1

element needs to perform for a period to allow occupants to escape (/ife rating) or to protect
other property and to protect firefighters where required {property rating). Each of the
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Acceptable Solutions specifies the /ife and property ratings to be applied for that risk group.
When an FRR is specified for a particular situation, the fife or property rating requirement
can be ignored.

C/AS3 and C/AS6: FRR values for risk groups Sl and WS
The FRR specified for risk groups S| and WS takes into account the fact that the firecells

are protected with an automatic fire sprinkler system. Therefore, no furtherséductions
are allowed. &
2.3.3 If there are fire separations between different risk groups on th e Tighr, the FRR of @
the fire separation will be dictated by the highest of the ited FRRs of each risk\group
es"

That FRR will also apply to the separations surroung areas and e tes

S to consider

General requirements for FRRs

When applying FRRs to building elements su L apd-Columns, it i

the face of the element that will be expo or example, if ated between two

is
firecells that will be normally occupj ary to apply 0th sides of the wall.
If a wall is situated between a firecell and a sa posure would only be from

the occupied firecell side essary to a 0 this side.

If the required FRR . on each si T4 paration, it will be necessary to apply the higher
of the requirédratings-foHoth side@ aration.

In %or& it is gply re% rate the floor on the underside, as it is not very common

¥ir urn through a%i%@d Spread downwards.

If a column @:%;rt of a vertical separation, or if a beam is part of a floor, they must have at
evati

as the separation or floor they form part of. This ensures that the separation

least t

or, Maye the required performance.
O lement such as a column or a wall is located within a space and a fire can attack the element
all sides, this element must be constructed with a one-way fire rating all the way around (in the

case of a column) or on both sides.

Similarly, if a column, beam or wall supports another building element that is part of a fire separation
(such as a wall or floor), it must have an FRR at least equivalent to the element that it supports.
In addition, columns, beams and other structural framing elements must either:

* have the same FRR as the element they are attached to, or
* be designed so that, if they do collapse during a fire, this would not cause the collapse of the
fire rated element.
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For example, a beam attached to a fire rated wall may not itself need a fire rating as it is not providing
support to any fire rated separation. However, it must either have the same rating as the fire rated
wall or be designed so that, if it did collapse, it would not ‘push’ or ‘pull’ the wall down as a result

of its failure.

Unprotected areas: In most cases, external walls only have to be rated from inside the wall.

The exceptions are if the wall is closer than 1.0 m to the boundary or if the building height is greater
than 10 m (it is important to note that it is the building height and not the escape ke at.is
specified). In both these cases the wall must be rated from both sides. This,
to provide some protection from attack by fire either from across a boun@iaf

a firecell bel

the wall (it provides protection from vertical spread up the face of uildin %

FRR values ' @ : @

Applying insulation component in FRR .
@cells and external

ion ponent is important

Celipants or from spreading

Insulation ratings generally apply to
wall areas that are not part of t

2.3.12

re. To protect escaping

o have an insulation rating if the building is sprinklered,

el¥aegu
2.3. R
s assumed that t% fkler system will control the fire to the extent that radiation will
% t pass thriugg@m nt.
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Part 3: Means of escape

Acceptable Solutions C/AS1 to C/AS7

3.1 General principles

Escape routes consist of unprotected routes (open paths) and protected routes (safe paths

3.11

or smoke lobbies).

The basic principles for the design of means of escape from fire are:

¢ There should be alternative escape routes from most situations, and

e |f direct escape is not possible {such as from a multl-storeyglldi relative

safety such as a protected stairway must be available on th

~ gute from the
building. It must not be necessary to leave a safe pat ach a\fjral exit on the wa
to a safe place. %?
There is always the possibility of the path @ oute bem re ssable

by fire or the products of fire. In most s shoul their backs

on a fire and walk away from it tg a n ether orn 1 a safe path. In some

cases, a dead end ( smgle directi f s ape) is allow, r not this is the case,

and how far an occupa walk with
on the risk presen@ l/d/ng This riskd

e The actjvit

Th a ght of the by /
@ ers of occu;@l gthe dead end.

protecte art or ath is limited in length so that occupants do not have to walk
Xcessive :s{ ore reaching the comparative safety of a safe path or a final exit.
of a safe path is also limited in length, because the structure does not

alternative routes, depends
ted by:

rotectlon to the passage of fire or smoke. Stairways are mostly designed as
and, as such, are designed to be virtually ‘fire sterile’ areas.

iThe length of vertical safe paths is unrestricted because, once inside a vertical safe path,
occupants can be considered to be out of immediate danger. However, in some risk groups -

and tall buildings, automatic fire sprinkler systems are required to increase the safety of
people still further in the event of fire. So that stairways can be maintained free of hazards,
the structure of stairs has to be robust enough to withstand flames and smoke for long
enough for occupants to traverse the stairs and escape.
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C/AS3: Means of escape for risk group Si: While the general principles for means of
escape apply to risk group Sl, the requirements of Acceptable Solution C/AS3 reflect the
fact that, if a fire occurs, the occupants of these buildings will be delayed, will require
assistance, will be moved to a place of safety before leaving the building, or may not leave
the building at all. However, escape to a safe place outside and away from the building
must be provided. This is because it is not sufficient to assume that people will be able

to remain in the building as fire is a dangerous and unpredictable phenomeneri} In spite of
all mitigating measures taken during fire design and the actions of the Fi e, it may
be necessary to evacuate the building at any time during a fire eve

Accordingly, a high level of consultation with the buildin €rs shouldPoccur to epsure 'u%
the philosophy of the fire design is consistent with@ ] proposed us@
3.3 Height and width of escape routes ©
Width @
332 " Horizontal escape routes must %%i 0 mm in width. § allows an occupant
her than Sl) to use the

load of 121 (850 mm divided r person for
ate the required width of the

by

escape route. If the ac6ubanilead exceeds this

For stai hg-€scape route east 1000 mm in width. This width allows
an ? oad of 111 {100 ivided by 9 mm per person) to use the escape route.
th ant load e ber, calculate the required width of the stairway by
@ ying the occup;% y 9 mm per person.
@ In both eas -alter

es each with a minimum width as required above.

escape route by

sprinklered buildings the widths of escape routes must also provide for the case that
ne available route is blocked by the fire. Provision for a blocked escape route can be:

@ * Providing additional escape routes, or
. * Providing the minimum number of escape routes required, but making these wider.

For example, if two escape routes are required and no additional escape route is provided,
each escape route has to be sized for the required total width. if three escape routes

are required and no additional escape route is provided, these must be wide enough to
ensure that any two escape routes provide the required total width. This can be achieved
by assuming the widest escape route of those provided is unusable.

DEPARTMENT OF BUILDING AND HOUSING - 10 APRIL 2012 | 21



If the building is protected with an automatic fire sprinkler system, it is assumed that the
risk is low that a fire will grow to an extent that it is capable of blocking an escape route.
Therefore, all of the escape routes can be regarded as escape route width.

Handrails and limitations to stairway widths

Where handrails are provided on both sides of a stairway and subdivide a wide stairway,
each of the handrails may intrude into the stairway width by 100 mm. Therefbre, the total
obstruction would be 200 mm (maximum 100 mm each side). If there is iding~handrail
as well as the two side rails, the total obstruction would be 300

3.3.3

Obstructions

3.3.6 For d), note that door leaves may reduce the width

3.4 Length of escape routes
C/AS1: Travel distances for risk g ot S

3.4.1
yster ¥lvpeg.or NZS 4517 ,
ZIi] 6 {Type 7
&d for risl<g§@\pg S1 and F7/AS1 provide
%Z he measufeén { open path lengths can be very subjective when designing a new

building y

emEent, o]
s i€ finished layout of the building is not finalised, while the location of

furpifure pther contents that would obstruct direct passage to a door out of the firecell
S&w . For these reasons it is necessary to be conservative when determining the
path travel distance. To comply with the Acceptable Solutions, use the following
ethod when the actual path of travel is unknown:

a) Start at the most remote point from an exit door. If this is a corner, the start point is
1.0 m away from the corner, in the direction of escape.

b) Follow a path that is located 1.0 m from the walls of the space.

¢) At corners, make the path traverse a distance of 1.0 m from the corner.

d) Alternative paths may start at the same point.

e) Finish the open path length at a final exit door or a door to a smoke lobby or safe path.
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Intermediate floors

On intermediate floors in circumstances where the Acceptable Solutions permit the actual
measured length to be used for the open path travel distances, the alternative escape route
required has to be out of the firecell at the intermediate floor level either straight to the
outside (via an external escape route) or into a separate firecell (through a fire separation).

3.4.3

- 3.7 Special cases of open paths
C/AS4: Fixed seating for risk group CA
The Acceptable Solution specifies the arrangement of fixed seati nd similar

buildings. If the seating is tiered, the open path travel distancesm en as the pl
distance from the furthest seat to the exitway. @
%E retracts to

323

It is common to have multi-function spaces @ g ‘glgar floor

space. The requirements for seat spacmg e In this fo gating wheni it is

in use. When determining travel dis e platforms w the seats are
located as an intermediate f/oor@ orms do not n e rated.

3.9 Exitways
3.0. There are two nd a horizontal safe path. A vertical
safe pathis a i i

is fire.se ost circu re both horizontal and vertical safe paths are

escape rou st be separated from one another by a fire rated doorset.

ke oor area
A smoke lo, ovnded in an escape route before a vertical safe path must have
sufﬁcl c % serve as a holding area for occupants who may be delayed by the

ccupants from other levels using the safe path. Such a holding area is not

g%;@r occupants of the highest level served by a descending vertical safe path,

occupants of the lowest level served by an ascending vertical safe path.

Q \ E; If a smoke lobby precedes a vertical safe path, the number of people that the smoke lobby
should be designed to accommodate will be based on the number of people on the floor

that are likely to use the vertical safe path. If the smoke lobby is part of a single means of
escape, then the entire occupant load (100%) of the floor will have to traverse the smoke
lobby to access the vertical safe path.

If there are more than two escape routes from the floor, it may be assumed that 70% of the
occupant load of the floor will traverse the smoke lobby. Therefore, if there are two vertical
safe paths each preceded by a smoke lobby, the combination of two smoke lobbies plus
stairway and landings will accommodate 140% of the floor's occupant load.
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Safe paths

Safe paths are the parts of an escape route that are separated by fire rated construction
from other parts of the building such as office spaces, conference rooms and sleeping
areas. Generally, the safe path will contain very little in the way of contents and should be
regarded as a sterile space. However, the Acceptable Solutions allow some limited activities

3.10.1

in safe paths under certain conditions.

3.15 Doors subdividing escape routes

In most circumstances, doors must be hinged and must open in the directi Mf the
number of people using the door is fewer than 50, the door is permitted Asgeptable Soluti
to open inwards. However, this is not good practice and should bg ided if Il possible

If a doorway leads to a corridor and the open door wou bnf.armobstruction caping
along that corridor, the doorway must be recessed i m."The exce [ @ are fewer
than 50 people in the room, in which case th o inwards.

If the number of people using a dogL.is lessit 0, manual sligh e allowed. This is useful

ary final exit that would

otherwise not be permitted{ Feye ton to 20 pe p@ i door recognises that the door may

be secured in suchaw svipt quickly ob upant, and that the door latches and

a delay in %
ting doors ed on an escape route as they significantly delay the

Roller ter
n@ he only situatio%< ould be considered are:

uld be intermittently occupied, in which the only access is via the

ich would have the shutter door open when it occupied, therefore allowing

ers on individual retail units for example in a shopping mall, where staff would occupy
its briefly at the start and end of the trading day with the roller shutter in the closed but not
ked position. At all other times, while customers were present, the roller shutter would be in

the open position.

Not barred or blocked: It is important that doors on escape routes are not barred or blocked when the
building is occupied and that any locking devices are easily operated. The use of a key for unlocking is
not allowed as the door can be locked and the key removed.

Door opening forces: The door opening forces described in the Acceptable Solutions as those able
to be opened using one or two hands are those able to be applied by an average, able-bodied person.
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Vision panels
3.15.6 Vision panels are required in doors where the opening of a door could block or injure another

occupant. As doors in residential units and on hotel rooms open inwards, it is not necessary

for a vision panel to be fitted to them despite the fact that they open into a safe path. This

maintains the privacy of the occupants of these spaces.

Panic fastenings

21512 Panic fastenings are required on doors in buildings where there are larg rs~of people

in the following circumstances:
a) For retail building uses, if there are at least 500 peop e@%)ui/ g, and »
b) For other crowd and assembly uses, if there ar e @

people in such building uses. Retail

hours; and other social factors

€ning and night activities.
g*people and many of the buildings

ise seclre from one side of the door. For the most part, these doors

gy
a%ﬁ‘g requires panj , these must be fitted on all doors on an escape route
@é ve the po entia(t% ed by a large number of people, and which would normally
would i d xits from the building. However, there will be circumstances that
do | e on the escape routes need panic fastenings fitted. These could be doors to
th e not used during the building’s normal operation (emergency exit only) or doors
é% ck-of-house areas that aren’t normally used by building visitors.
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Part 4: Control of internal

fire and smoke spread
Acceptable Solutions C/AST to C/AST

4.1 Firecells
Ifa building contains more than one firecell, each firecell must be separated from any other
firecell. The FRR of the fire separations shall be determined by the ratings re§§ ired for risk

groups of the firecells either side of the fire separation. The higher of the ratings
will be the rating of the fire separation. @

_o,-.'sl household uny be .
separated from other household units by fire separ: h FRRs of a .

The garage space for a household unit ma @ it. @

C/AS7: Service vehicle bays and unloadin @sk group
C/AS7 allows service vehicle bays andiuhloading area b f other support firecells.
This allows some limited ek* e pdrkifig in the s for a short time. However,
the vehicle bay ca - for overnig orage of other vehicles.

NS

not able to be opened. The glazing must also

4.1.1

C/AS1: Internal spread of fire for risk group SH

Where there is more than one household unitin a buj

4.2 Glazing in fir

221 arations m

Gl
o ith'the FRR of i ation in which it is installed, but it does not have to
% ructural adeq%9 nent as it does not generally take any load. Uninsulated
if&’ resisting gl is all d in some cases where an FARR is required (for example, in
% sprinklered %%d in all cases where the glazing is in a smoke separation.

423 G% tions, including smoke lobbies, may be a 100% glazed area. Because there
i egdirement to resist heat, non-fire resisting glazing may be used as long as it is
tou

ened or laminated safety glass.

@ e doors and smoke control doors

If fire doors have any glazing other than a vision panel with an area less than 65,000 mm?,

4.2.4
this glazing must be fire resisting glazing with the same integrity and insulation value as the

door. If the door requires an insulation value, an uninsulated vision pane! up to the above
specified area may be used without downgrading the insulation value of the door.

Glazing in smoke control doors must meet the same requirements as the smoke

separations.
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4.4 Fire stopping

It is essential that any holes or gaps in or around fire separations are effectively sealed to
preserve the integrity of the fire separation. Where two fire rated walls meet or where a fire
rated wall meets a fire rated ceiling system or roof, any gaps between them must be fire
rated. If any penetrations for data cabling, plumbing or other services are put through the
fire separation, these must be fire stopped using a system that is tested and designed for

the size and type of penetration and for the building system through which j#Passes.
Proprietary systems are usually designed for a certain orientation rwertical), for a( 5 &

particular size of penetration, and for a particular type of wall or*e8ill ch as light ti
frame or concrete masonry). It is important that the ma rers’ mgtructions age, follo
for the installation of any fire stopping system or m@ larly in reIati@

4.4.1

support required for the fire stopping system.

The FRR of the fire separation must iftdinedwhere the | % mall is penetrated
for installation of building comperen Wmsh boxes, farelec [ outlets, or

telephone and data connections. cases, eith und the penetration can
be recessed or a propri@tem Used.

The Acceptab i equire thatthes ruSed to protect any penetration has an
FRR det d fire resist e the penetration in place (AS 1530.4) or in

ac AS 4072 Pa§§ progfiate.
d

y fife rated separations, external walls and, in many cases, an

ire"an FRRA. Full floors in multi-storey buildings must have an FRR (this does not apply
o floors within household units) in accordance with the /ife or property rating. The FRR of
the supporting elements of intermediate floors and the access stairs will depend on the risk

group of the firecell where they are located.

Fire and smoke separations must be completely sealed. They can only have openings for
doors, other closures (such as access hatches) and for glazing. These components must
have the same performance against the passage of fire, smoke or both as the rest of the fire
and smoke separation. Any penetrations must be fire rated as described in Paragraph 4.4 of
the Acceptable Solutions on fire stopping.
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Junctions of fire separations
Where two fire separations meet, this junction must be fire rated. The junction must also
have the FRR of the highest rated separation if these differ.

4.8.5

Junctions with roof

45.1 If walls extend to a roof, the integrity of the fire separation within the building can be
maintained either by extending the wall above the roof line by a distance o mm or by
constructing the wall up to the roof line and sealing the junction. The latfer %@ It to
achieve for profiled metal roofing with a profile of less than 40 m i‘n)ta‘in the
moisture management system of the roof. In this case, the wallFfiaybe\términated as
as possible to the roof line without interfering with the Weﬁé%rdant buil hgpa Qé

or other moisture management measures (see Fig@o\f’giﬁef cceptabl olutians).

Ceiling space firecells
45.8 An altemative method of dealing w%
il

void that extends over more th ﬁgl 1%//. In this case,@ iling;becomes the fire
rated separation up to whj th;axk_/eltend and the junct are sealed. The ceiling only

has to have an FRR foreXpodute below it. Thii§/0}§h§ a
el

does oceur, t

i i t through {\e\ and" dill not be a significant hazard to people
escapingﬁ%@ . The space ';, en)} e ceiling and roof then becomes a firecell.

ions in the ceilingweulld alsoeed to be fire rated.

- ac@ ith AS 1530.4.
@%quirements
/AS2: Risk group SM
Group sleeping areas and suites
Group sleeping areas (GSAs) and suites are particular arrangements of sleeping
accommodation used in temporary accommodation. Refer to the definitions of these terms
to ensure that the correct requirements for these areas are satisfied.

Occupants of GSAs, unlike occupants of suites, are not assumed to have any feeling

of mutual responsibility. Typically, GSAs will be arranged as bunkrooms or dormitories.
Acceptable Solution C/AS2 requires that halls (such as community and school halls) and
wharenui used at any time for sleeping should be designed as GSAs.
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Suites are self-contained units that providing sleeping accommodation for a number of
people with some degree of mutual connection. A suite is usually arranged with one or
more separate sleeping spaces in addition to living, sanitary and kitchen areas.

Household units
Household units in risk group SM must be separate firecells. However, those units may
have more than one floor that is not a fire separation, provided that the traveldistances are
within the maximum allowed distance for this risk group.

C/AS3: Risk group Si :

Group sleeping areas, suites and special care facilities Q %
For risk group S|, GSAs and suites are particular arr 2iis of sleeping ac %‘ tion
se terms to firrj correct

used where care is provided. Refer to the defi ,

requirements for these areas are met.
In particular, note that GSA reg ng\&s risk group Sl %m he requirements
in risk group SM. GSAs inhis ris zmay have 1 they are fire separated

e 1 more. G54

from other GSAs. Hg ide by side, this allowance

increases to 20

the movemen: rizontally a ISDrovides a temporary refuge while further
evacu tig"\@g d.
t@ly, the care S@y e designed as a suite with a limit of six beds. The suite
P clude othey, facilitiesthat are shared between the occupants.

GSAs «K&S@\a
@ olution C/AS3 also provides the requirements for situations where, because of
h

ature of the procedures being carried out (such as sedation, chemotherapy etc), patient
P % ovement may be delayed even more than that expected for a general hospital ward.

equired to be separated from each other and from other spaces.
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4.10 Intermittent activities

Support activities

[ntermittent activities that are directly supporting the primary activity of a risk group are
deemed to be part of the main risk group activity. Therefore, they may be included in the
same firecell as the risk group and do not require fire or smoke separation. The fire safety
systems required for the risk group also apply throughout any separate spaces that contain

4.10.1

the intermittent activities.

If the spaces are required to be a separate firecell, the fire separ. fh@ %rave an FRR
in accordance with the /ife rating. &}
Examples of spaces which provide support functio . re occupled n

are: corridors, tea rooms, ironing rooms, laun itipgyréoms, and
assembly halls. %
Solid waste storage ' $ S
agé afeas must be enclosed and

a10.2 When located adjacent tg up es, solid wast
must be designed a flrece//to prote éand provide them with time to
escape. :,E < .

If the ol rage area | lttenﬂy occupied spacé such as a car park,

ldes the opportunity for the alarm to be raised early if
umbers of occupants being in the space is low.
d by the fire separations around the intermittently

10 that spac .
f/re start, as th
read should be co
ccupled fir e/

Plant, bmle ator rooms
\fm\m_t/é}s plant, boilers or machinery which use solid fuel, gas or petroleum products
energy source and that are large enough to require their own room all present a
|gn|flcant risk of ignition. Therefore, they must be contained in their own firecell. This
@ requirement does not apply to domestic appliances such as water heaters or local heating.
\) These plant and machinery rooms, no matter what level in the building they are located
on, must also have an external wall with direct access from the outside. This is for ease of
access if an incident does occur. In addition, if gas-powered plant or machinery is contained,
the floor must be no lower than the ground level outside the room. This allows gases which
are normally heavier than air to escape rather than accumulate low to the ground, as this
creates a risk of ignition and rapid increase in pressures and flame spread. There may also
be additional access from inside the building. However, the building must have a smoke
lobby before entering the room and the lobby must contain at least a heat detector.
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If the plant room is a completely separate building, it will have external walls and will most
likely already have access direct from the outside. Therefore, the only relevant requirement
is that, if gas-powered plant or machinery is used, the ground floor must be no lower than

4.10.4

the ground outside.

4.11 Protected shafts

Lifts, conveyors and services

aqq Lifts and other conveyances in a building can facilitate fire and smoke sphgéadx%?efore,
if they serve more than one firecell (eg, lifts in a multi-storey bu?/%% iyx% to be
enclosed in a fire separated protected shaft. The protected sha t’r’r\ t have an FRR ¢
determined by the FRR of the risk group of the adjacent.ffecell and :’-}\AST be rated~for
exposure on both sides. This includes the top and Ftheshaft if thes ifate
below the roof or above the lowest floor. o~

In addition, in an unsprinklered building v ejft i

safe path, the landing must be xo}ip\'[e ed from the adjgeer

achieved by having a smoke lobb en the landi org.afidrthe open or horizontal
@ some lift manuf q%ﬁ% landing doors that have a

smoke control ca ity K?)his would @t d for a smoke lobby. However,

the lift doors % have a te r\i;@gating compliance with a medium

tempera % oke test such asAS é} t7.

Openings.in d shafts @
§ Q/\ ted shafts must%vc\punded by construction with an FRR. Accordingly, any

penings in e%ed aft must be protected to the same extent as the protected
shaft it Q\I‘I e Acceptable Solutions provide a list of exceptions to this rule,

pri é(f‘a Eé use it is impractical to close the opening completely and the risk of fire
@ med to be low despite the existence of the opening.

te and linen chutes

Solid waste and linen chutes are a specific type of protected shaft. The requirement to
protect with sprinklers within the shaft is intended to guard against fire spread via the shaft
should a fire occur in the solid waste or linen collection area at the base of the shaft. If these
areas are themselves protected with a fire sprinkler system, the risk of such spread is low
and therefore the in-shaft’ protection is not required. Additional protection is provided by
requiring that the ends of the chute cannot be in an exitway.

o) pat or horizontal
ce. This can be

safe paths. It is under,
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4.13 Floors
a13.2 Floors have to be fire rated for exposure from below. There is a low risk of a fire in a space
spreading downwards through a floor.

Intermediate floors

It is the intention of the Acceptable Solutions to allow for mezzanine floors or galleries
within a firecell that are open to the firecell floor below, but with some limi ns.
Household units can have floors that are not fire separations provided th %ﬁ lrements
for maximum allowable travel distances are met. However, in othg dmg,

it is not the intention to permit upper floors to not be fire separafed t orrgﬁe ground flo§
The Acceptable Solutions limit the area of, and number 2Qple onany interm i{te flo

and specify that, if an intermediate floor is present if& firece
firecellis the height from which occupants ha

uiredto b 2ce € floor does have

4.13.3

I'

om the intef

While the space on the intermediat

e and to a less rgg enty to allow firefighters
le Solution specifies the
Ih¥€ access stair or stairs.

4.14 Subfloor spaces
Subﬂoor are not no i d can present a risk of fire starting undetected

thatdt jeopardises the occupied spaces of the building.

e Accept equire that the floor above a subfloor space has an

ﬂless the %e&gn pace complies with a number of conditions that reduce the

4.14.1
I g to the exte

k of firei t th taking place.

% onditions is to extend the vertical fire separations and external walls down to
1o enclose the space. In the case of the external walls, the extension to ground

r{fj}
%& must be solid construction rather than open construction such as trellis work.
%oncealed spaces

Concealed spaces in buildings present the potential for unseen fire and smoke spread. This
is mitigated by ensuring that concealed spaces are fire and smoke separated from firecells
and that narrow concealed spaces are sealed at regular intervals to reduce the extent of any

4151

spread. If a space such as a ceiling void is not itself separated from the firecell below, then
the vertical fire separations must be extended so that the ceiling void is separated from any
other parts of the ceiling void that would be above other firecells.

4.16 Closures in fire and smoke separations

Closures in fire separations include shutters, fire and smoke curtains, access panels and
doors. Because closures are not load-bearing, they do not need a structural adequacy rating.
In the case of sprinklered buildings, they also do not need an insulation rating.

ate1
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4.17 Interior surface finishes, floor coverings and suspended flexible fabrics

Walls, ceilings and ducts — surface finish requirements

In the 2009 version of Acceptable Solution C/AS1, interior surface finishes were required to
comply with indices that were achieved using a standard test (AS 1530.3). Building Code
Clause C3.4 specifies the requirements for surface finishes of walls and ceilings and the

4.12.1

requirements for floor coverings. These requirements are now based on ISO Standards.
The Acceptable Solutions replicate the requirements and reference the ISO§/€ndard tests
(ISO 9705 and ISO 5660). These are more accurate at predicting the be S@ roducts
when exposed to fire. The old test method (AS1530.2) remains opl ation of

the flammability index for suspended flexible fabrics. '

The Acceptable Solutions specify the maximum pe(@%ﬂ Number of

for locations within buildings. In some cases, iF rou\O% bers incluzegm

This indicates that there is a maximum srrg 0 )‘u n ratem?% ial
f %

as well as a maximum total heat rel i the, preduct. The s irefment does not
apply to surface linings in sprin ere\> S. 4
The Group Number o ;(OBD is determined f
C/VM2 Appendix A, 1t Kp ed that man{i

tested and wi } i

rovide sp@ 3
No@ t%nklered buil : ace finishes must be assessed however there are
%59 ria for thex&
7 oor coverip sg@ire to satisfy limits on a criterion known as critical radiant flux.

C/AS1: Risk % ; :
: plastics or fibrous plastics are used in any part of the wall, ceiling or roof, they

comply as specified in the Acceptable Solution. The Group Number is established by

b
that location

ubjecting the material to an ISO standard test (the method of assigning Group Numbers is

; i explained in Verification Method C/VM2 Appendix A)}. The Acceptable Solution provides an

exemption to this requirement for certain fixtures, fittings and building elements where the

limited surface area is deemed not to present a major hazard.
Wood and wood products in floors

This requirement is specified to mitigate possible downward spread from a firecell through
a floor system which has only been tested from the underside. The requirement uses the
charring rate of timber down through the floor material. If the timber is part of a flooring
system that has the stated FRR with the flooring as the exposed side, this would also
provide the required protection against the downward spread of fire. In most cases, a

4.12.5

concrete slab floor with a thin timber overlay would satisfy the requirement.
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Part 5: Control of external

fire spread
 Acceptable Solutlons C/AS1 to C/AS7

5.1 General principles

External walls and roofs (see Figure 3) must be constructed to avoid vertical and horizontal fire spread.
Vertical spread up the outer face of the external wall of a building may occur as result o%spread up

an external cladding or through gaps between floors and walls which might exist i ction
such as curtain walling. % @

Horizontal spread has to be prevented to protect other property, g sp in any adjaoent ,, .

building or external safe paths that may be present. Horizontal fj II occuras ar f eithe
radiation from non-fire rated areas of a wall or from the colla the struc b

Figure 3: External walls and roofs

Extended honzow rtical % tricted use of
flre sepga@‘ eg: ets "' 1 } combustible surface
ons \‘ finishes on external walls
‘ / and roofs,
- m&’ See Paragraph 5.8.1
~ ; 1 :, | I

| __Fire rating required for
primary elements and
secondary elements not
permitted to be
unprotected areas

Avoid vertical fire spread
up the outer face of any
building containing
sleeping or other property

Relevant boundaries

%:I ited use of

nprotected areas Avoid horizontal fire spread by thermal
radiation or structural collapse which
could endanger neighbouring property,
adjacent buildings containing sleeping, or

Building separation external safe paths
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The necessary protection may be achieved by one or more of:

a) Separation distance between buildings

b) Using building elements that have an FRR

¢) Restricting the use of combustible surface finishes

d) Limiting the areas of external walls and roofs that are close to a title boundary and that do not have
an FAR (this includes unrated glazing and features such as roof lights)

e) Providing parapets, spandrels or aprons (see Figures 3 and 4)

f} Protecting the building with an automatic fire sprinkler system. { é

Figure 4: Spandrels, aprons and sprinklers

K

S

%\/ote that eaves tend to extend closer to boundaries and that, if the external wall is required
to be fire rated, this requirement also applies to any eaves. If the wall on its own is not
required to be fire rated but the building has eaves that are wide enough to encroach within

850 mm of a boundary, both the eaves and the external wall must then be fire rated.

The Acceptable Solution specifies requirements for the surface finishes of external walls
to reduce the possibility of the surface finish contributing to radiation across the boundary.
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C/AS7: External spread of fire for risk group VP

Unit titled car park spaces and associated storage

The Acceptable Solutions allow unit titled car park spaces and any storage area within the
parking area (up to given limits) to be open to other property such as a neighbouring car park
space. In previous versions of the Acceptable Solutions, this situation required a waiver to
the requirements of the Building Code to be issued.

5.2 Horizontal fire spread from external walls

5.2 The Acceptable Solutions provide the methods to achieve the reﬁﬁ' ad protection in thig

situation. These methods depend on the: Q

i/ding on k@@
b} Building height, and
c) Width of a wall that faces a bounda

A

For buildings other than thosg in rfisk-group SH, fire s;fe\\ orizoritally across a boundary
i radiation that might be Qb t’on property on the other side
of the bounda ble Solutio @ lja @ i§ controlled by a combination of

maintaining a distan the bou gry\ dueifig’the area of wall that might potentially
radiate h 7 fire across t%e% dary,/and by sprinkler protection to reduce the

por d fire to grow to ny'where it will be a radiating hazard.
@;‘%ﬁhods used by% ptable Solutions to ensure that radiation is restricted depend

is mitigated by restri

the dista ege\ een a wall facing a boundary and that boundary. If the wall is less than
ary, it must be almost completely fire rated. Small areas of the wall are

1.0mf{§\r2 F{gb‘e

allovy nprotected and fire resisting glazing on windows is also permitted, but within
[mits’specified in the Acceptable Solutions.

method for external walls
If the wall is 1.0 m or more from the boundary, then some of the wall may be allowed to be
unrated. This allows windows and doors to be fitted in the wall without fire resisting glazing.

How much of the wall has to be fire rated depends on a number of factors, including:

e The risk group

¢ Whether the building is sprinklered

e The width of the wall facing the boundary

* The angle that the wall makes with the boundary (in many cases, the building will not be on
a rectangular title so that at least one of the walls will be at an angle to a boundary), and

¢ The distance of the wall from the boundary.
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All of these factors were considered in developing Table 5.2 for each risk group. Table 5.2
can be used to calculate the proportion of a wall that is permitted to be unrated or to vary
the distance between the building and the boundary so that all of the wall or a limited
proportion of it can be unprotected.

if it is known what percentage of wall area will be glazed and therefore unprotected, the
required distance between the wall and the boundary can be determined.

If the wall and the boundary are not parallel, take the distance to o the closest
point between the wall and the boundary. 8

This requirement recognises that, where t ' loser than 1.

there is a responsibility for the wall l/ectlon of
on the other side of the boundapy,

5.6 Horizontal fire spread fro d open snded baildi
Open sided buildings J
5.6.5 The Acceptab allow som ohs Wi

ben-sided relaxatlon
fredo 'f' nd thus pre S

ports tha are p&
an ln&gni@@a “However, distance requirements still apply.

Note that if the wall is 1.0 m or more from the bou
only. If the wall is less than 1.0 m from the bo

esidential building, it is acceptable for cars to be deemed

Th Solutions specify the aIIowabIe distance between the roof and the
ndary

rports and similar construction for risk group SH

Garages and carports are deemed to be part of a household unit: requirements for these are
given in risk group SH. If the garage is a shared space where cars belonging to occupants of
more than one household unit are parked, it must be separated from the rest of the building
with fire rated construction so that the requirements to protect other property are satisfied.

This Acceptable Solution allows a carport to be closer than 1.0 m to the boundary without
protection to other property provided that certain criteria are met. If the carport does not
comply completely with any of the criteria, it must be protected as for an external wall
(refer to Paragraph 5.2 above).

DEPARTMENT OF BUILDING AND HOUSING - 10 APRIL 2012 | 37



Part 6: Firefighting

Acceptable Solutions C/AS1 to C/AS7

6.1 Fire Service vehicular access

6.1 Buildings must be provided with access that allows Fire Service vehicles to reach a position
that makes it convenient for firefighters to get into the building and to any Fire Service
inlets. The nature of the occupants of risk group S| means that they are more likely to

require rescue by Fire Service personnel. Therefore, additional requirements for this risk

group allow for the larger size of aerial appliances and the need to get thesgglose to
tall buildings. @

If a building has a large footprint (which is most likely to occur fﬁi glesstorey bui/din '
such as a warehouse) and is not protected with fire sprigkle

of the building is required. This allows the Fire Servic
number of places and means that their travel i
fire source.

6.2 Informaﬁon for attending firefight@
6.2.1 The control panel of ac‘?yﬁ Q pro n systems.m
building that is easy, @e ient for firefighteh e
&

6.2.2 If the building processes ng% s substance, signage in accordance with
N%S i g.,zi nybody in or close to the building, including
firéfighter

‘S@yﬁ»in the b iﬁng% ighting and rescue operations
Oz"b he requir &g@eans of escape and provision of fire safety systems given in the
10t

Acce tig §allow the Fire Service to access the building in addition to providing
forithe es \8 f occupants.

a place on the outside of the

splayed as

hting facilities
nt system
Any building fire hydrant system must comply with NZS 4510. Compliance with this

Standard provides for the location of inlets and outlets of the system and for the protection
of any firefighters using it.

A building fire hydrant system is not required if the distance from the Fire Service
attendance point to any point in the buildihg is less than 75 m. As long as each Fire Service
attendance point complies with the requirements of the Acceptable Solutions, there may be
more than one Fire Service attendance point from which the 76 m may be measured.
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Fire Service lift control

If the escape height of a building exceeds 10 m and lifts are provided, these lifts must be
provided with Fire Service lift control. This allows the Fire Service to take control and to
manage the movement of the lifts to allow them quicker access to upper floors for the
purposes of rescuing occupants and also for moving firefighters and equipment to the floor
of operations. NZS 4332 Paragraph 25.6 sets out the requirements and method of operation
of a lift in Fire Service control. If the area around the lift landing doors is reqe' 2d to be in

a smokecell and the lift is required to have Fire Service conftrol, the smo nnot be
formed using smoke curtains, but must be formed with permane ? .%ons and

6.4.3

a smoke control door.
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Part 7: Prevention of fire

occurring @ |

Acceptable Solutions C/AST to C/AST

7.4 Downlights
741 The requirements for downlights have recently been changed and there are different
specifications for commercial and residential buildings. In residential buildings it is now

necessary to install luminaires with the ratings as specified; all of these typgs0f. Juminaire

can be abutted with insulation and some (IC) may be covered, providing I ion is
also suitable for such use. &
e

<

In commercial buildings, where luminaires not meetin

cifications in the ACseptable
Solutions are installed, the default requirement is t i
luminaire and any building element that may ]

luminaire. This includes the insulation.
Where insulation is being repla ortstrafitted, then i E{%/Ege ary to maintain the
rating of the luminaire is

wi
100 mm clearance regardless, of t e of building J%

40 | DEPARTMENT OF BUILDING AND HOUSING - 10 APRIL 2012

™




Appendix 1: Case Study *

Appendix 1 provides an example of a report prepared to communicate the design of a building
complying with the Acceptable Solutions. :

The contents of the design report also follow the requirements of IPENZ Practice Note PN22, which
is also Department guidance.

It is provided to illustrate the level of information required in a design report and is @d to be &
used as a template for design reports. ( E
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Case Study.

The purpose of this report is to show compliance with the New Zealand Building Code (NZBC) for Means of
Escape from Fire and Spread of Fire as required by the Building Act 2004 for a new building. This report is
based on the Acceptable Solution C/AS6 to meet the NZBC Protection from Fire clauses C1-C6.

This report addresses the requirements of the Building Act 2004 only and does not address ow| or
tenants property protection unless specifically referenced. This report is specific to the buildin%{
thi

it is not to be used by any third party and no responsibility is taken for any third party who uses
Issues that may arise under the Fire Safety and Evacuation Regulations 2006 shoul %
with the New Zealand Fire Service (NZFS).

This report does not examine any storage, ventilation or bunding require n@o hazardou$ substances as
defined in the Hazardous Substances and New Organisms Act 199 N ilding Code Claus

ctly

Hazardous Substances and Processes, and in particular the Haz ta (classes 1 to
Regulations 2001. It is assumed that any hazardous substarces™ required by the/Rgguldt
are in such small quantities as to have minimal effect Joad of the buildin {Idjng ]
should contact an EPA Test Certifier for advice on i

This fire engineering design is a performapce inténded to be us he Architect and other

and specifications.
s of this fire engineering
ects their scope of work
nts into their drawings and

consultants in implementing their detailed ign préparing their ing

The consultants whose documen

is reqlsr incorporate the r
design are expected to have ok efort, understood the implicati
and have incorporate$ ¥ Protection fromE

specifications.

ex%s

he building i ion warehouse with a large amount of racking for storage of the online
s; ] din

website uc! g height is between 11-14m. The racking in the warehouse cannot be
acce. ul vels and the racking layout is known and is aiso submitted for Building Consent. There
| learist

ea attached to the warehouse that is used for product photography, studio, workshop,
e area and the sprinkler valve room. The offices are beside this lean-to area and above the

js a

%%his report is based on drawings by ABC Architects, sheets no. 100, 101 and 102, dated 29" November 2011

Ell
|
isa small staff room.

as attached in Appendix 2. The drawings at the rear of this fire report in Appendix 2 form the fire
engineering documentation.

15 September 2012 . . . Paged of9
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E Cése Study

3 Occupancy.

The building contains the following risk groups and storage and escape heights based on Table 1.1 of C/AS6.

Location Risk Group Storage Height  Escape Height (m) ; :\:@

‘Warehouse .- ws >5m 0

Offices/Staffroom ~ws <3m 3

The occupant numbers in the building are as follows based on Table 1.2. i
Location Floor Area Occupant Density Némbcr ol -
{m?) [m’/personj  Ocanpants

Studio

Offices
Photography '
Staff Lunchrobm '
TOTAL ‘ 176

pufposes of total occupant load of the
buil g e.dcty : quiretdfo ensure that sufficient escape routes are

Vl e

4  Fiie Safety Systems

The following {a arises the fire safety systems to be installed in the building as required by
C/AS6/2.
Autol e sprinkler system with manual call points to NZS 4541:2007, NZS 4512:2010 and
7/

.“This system is to be extended into the WB Risk Group as required by C/AS6/2.2.3.

An Early Suppression Fast Response (ESFR) automatic sprinkler system is being instailed in the building.

This is to be installed in compliance with NZS4541:2007 and NZS4512:2010. In-rack sprinklers are not being
provided due to the use of the ESFR system. An onsite water supply is provided by a tank and diesel pump
system. The fire protection engineer has undertaken a detailed fire sprinkler system design for the specifics
of the building including specific storage issues. The building is designed for an ‘all-out’ evacuation scheme.

6
%%E%Fire hydrant system to be installed in accordance with NZS4510.

Emergency lighting is to be installed in the building in the locations and to provide the minimum Lux as
required by F6/AS1. This report does not address Visibility in Escape Routes and it is therefore to be
designed and detailed by others for compliance with clause F6 of the Building Code. information in this
report such as occupant load, escape routes and the location of EXIT signs will be required in order for the

155eptember 2012 2 Page3 of9
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Case Study

electrical consultant to design adequate illumination. Note also that any escape routes marked on
attached fire safety plans are not to be taken as ‘specific escape routes’ in terms of F6/AS1/1.3.2. However
any ‘exitways’ are identified.

Fire hose reels and extinguishers are not required by C/AS6 for this building. However they are required by
the sprinkler standard NZS4541 and are recommended and may be required by the NZFS under the Fire

5.1 No. Escape Routes
The building is required to be provided with a minimum of two means of
routes are required to be separated by no less than 8.0 m (C/AS6

c@( /). The escape

h many escape r

e routes are p viﬁé3
4 @ a

i
0 eg direct to
drawings— one
he’lunchroom and

@2

o i
fcai Travel {mm)

efptites in the buildih, \SQQ\} e drawings comply with this requirement. (C/AS6/3.3.2).
of an escape route is.t minimum of 2100mm, any doors are required to have a minimum
2)

eight of 1955 {C/ASE/!

<o@

5.3 Capaci a cape

The capagjty, o of escape is determined by the size of the doors and escape routes. By

observatibnxthe apacity is sufficient for the design occupant load given the number of doors available and
latively lo pant load.

15 September 2012 - Pagediof9
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5.4 Travel Distances
In accordance with C/AS6/Table 3.2, the maximum permitted and actual dead end and open path travel

distances are:

Location Allowable Allowable . Actual Actual
DEOP.(m) TOP (m) DEOP {m) TOP.(m)

Warehouse worst case

Lunchroom

Studio 50 120

Offices ) 50 120

The travel distances are complied with as shown in the tah!

5.5 Doors - swing and locking devices
Doors on escape routes are required to opeq i
using the doors. (C/AS6/3.16.3) The door

Ali exit door locking devices s
expected, designed to be il era without a key or.0
open in the normal man £18.2)

Any doors that are.electronl cked are requj uRlockn t
to escape. (C/, 3.16.7 %

hall be erected@ uilding in compliance with F8/AS1. Exit signage shall be
inated as part €' ngy lighting system.

Si re required o stairwel rridor smoke doors to identify them as smoke doors and that they
<% ‘e required to ep ed

57 Misella é%
Exit ﬁ%’t ays are to remain clear at all times. Exitways shall not be used for storage of goods,

lid waste or'soli’waste containers, or for entry into solid waste chutes. (C/AS6/3.12.1)
Bvices are to be fitted to fire doors where the possibility for the door to be wedged open exists
eg. ‘bétween the offices and stairs to the lunchroom). The hold open devices shall be released by the

ctivation of adjacent smoke detectors, which are part of the fire alarm system and are to be located on

Q both sides of the doorset {C/AS1/3.16.9).

ice, and allow the door to

e event of a fire alarm to allow people

Page s of 9
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6 Internal Spread of Fire

6.1 Fire/Smoke Separations
As per C/AS6/2.3 the life rating is 60 minutes. The life rating applies to all fire separations required-for
compliance with sections 3 and 4 of C/AS6. [n accordance with C/AS6/2.1.1 the sprinklered buildi

have an unlimited floor area.

The building is split into the following firecells with a minimum 60 minute fire resistanc

*  Warehouse
walls an ground level

* Upper level lunchroom — the fire separation is provided at the firs{.flgo
around the stair that opens into the offices. The location of fir @ own on the drawings in
Appendix 2.
Fire ratings are to extend to the underside of the floor sigh” pplicable and a @5 i

C/AS6/4.5.7 and C/AS6/Figures 4.2 & 4.3. Doors in the fike sg siwith hojd
open devices as detailed in section 5.7 of this repor

6.2 Intermediate Floors »

The building has an upper floor lunchroom+{hat canrot Be considered

per C/AS6/4.13.5 & 6 as it is grea an 35 refore the floor m

6.3 Service Pene t@

Any gaps in, or serVig€s té\?ﬁ

certified proprigta ch as fire coll
ir

the certificati

tamescent systems etc. The systems are to
acturer of the product. (C/AS6/4.4) Particular

he type of constructi h which the penetration passes (concrete masonry, light timber

frame etc)
size of wg\b\' pped
4, .8 t l&thfough which the penetration passes

)

External Spread of Fire
-

iration (copper pipe, plastic pipe, data cabling etc).

.1 Property Rating

The Property Rating is specified in Paragraph 2.3.1 of C/AS6. For the WS risk group this is 180 minutes.
The construction of the building near the boundary uses either 150mm concrete panels or 180mm concrete
panels. These achieve 3 hours and 4 hour fire ratings respectively which meets or exceeds the property
rating of 180 minutes.

7.2 Boundary Exposures
All of the exterior walls are further than 1m from the boundary. All of the walls have at minimum a 2.4m

high wall at the bottom. The lean-to wall is completely fire rated to the boundary therefore fire spread is
assessed from the warehouse wall above the rear wall of the lean-to. The walls greater than 10m in height
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are to have a two way fire rating regardless of their distance to the boundary - this is achieved with the
concrete construction.

The Northern external wall along gridline A is just over 5m to the boundary. It has been agreed that the
neighbouring land will be purchased by the owners of this building. Therefore it has been discussed with
the Council and owners of the land currently that an encumbrance on the title {under section 75-77 of the
NZ Building Act) is to be placed on both titles. This encumbrance recognises the spread of fire risk fj e
new building to the adjacent title. This encumbrance is to be placed over both titles and is to b

by the lawyers of bath properties.

C/AS6/Table 5.2 provides the unprotected area allowances based upon the firece
the boundary. C/AS6/Table 5.3 details the largest unprotected area allowed in the
following table detaiis the allowances for the walls close to the boundagy @t ave notibeen discussed
above:

Boundary  Widih Area radiatcr

Wall Elevation ' Distance to_ Firecell Urrapr'atfz'«':'\ed' Single larpest ’
(m) ‘Ailowed (%)  allowed (m?)

South Warehouse wall above léan-to -
roof line s ;
South Gridline E betweep

Western Wall

efot been met in the South wall of the building and

to a height as necessary to meet the areas in the table.

d J that is unprotected is 95m” As per C/AS6/5.5.6 this

area can be meas x m width. For this building this means a 60m?unprotected area

i e unprotectedwarea is 2| i This is too large as per Table 5.3 of C/AS6 and therefore the

protected a split so that it meets the allowable 35m? for a single largest radiator. The

otected areas must be at least 2.5m. Alternatively the fire rated wall height
a long strip of 1.1m high to be unprotected over the length of the wall.

¢ East wall be

r

e

Cano
the building is acceptable given that at least two sides are open to the environment and no

th€ roof is closer than 1. m to the boundary.

8 Surface Finishes

Surface finishes within the building are required to meet the following requirements for sprinklered
buildings: (C/AS6/6.20.5, C/AS6/Table 6.2} The manufacturers will need to provide information on what
group number their product meets.

* Exitways and Internal ducts: - Group number 2
¢ All other occupied spaces: - Group number 3
¢ Suspended flexible fabrics - Fl <12 in exitways

- Fl <5 in underlay where exposed to view in occupied spaces eg;
building paper)

15 5eptember 2012 2 Page 7 of9
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Flooring is required to meet the following requirements:
*  Exitways = 2.2kW/m?
» Al other occupied spaces = 1.2kw/m? minimum critical radiant flux

Any foamed plastics in the wall, ceiling or roof of the building have separate requirements to comply with
C/AS6. Foamed plastics are required to comply with C/AS6/4.17.2 which requires the foamed pl o}
achieve a group number as detailed above and they shall comply with the flame propagation-gsi
specified in AS1366.

There are no surface finish requirements for external walls given the building is spgi ed, distefices

e Taiggs, sppcr
specifically noted otherwise. Any external walls that are . ed are to meéet the postifite

structural stability requirements of AS/NZS 1170 as.2
designed by the structural engineer.

10 Fire Fighting '

AN

} shows thatfithe propew building for Online Warehouse at 123 Inferno Drive, Pyrotown
| achieve comppliance with the NZ Building Code as required by the NZ Building Act for Protection from

Fire. This is 0 ssumptions and requirements being met within this report. The main
requir t5,0fY t are summarised below however the report needs to be read in its entirety to
ensyre’all re nts are met.

ly Suppression Fast Response (ESFR) automatic sprinkler system is being installed in the

Uilding. This is to be installed in compliance with NZS4541.

< A building fire hydrant system it to be provided in accordance with NZS4510.

3. Emergency lighting is to be installed in the building as required by F6/AS1.

4. Fire hose reels are to be installed in the building in compliance with NZS4503.

5. All exit door locking devices should be clearly visible, located where such a device would normally
be expected, designed to be easily operated without a key or other security device, and allow the
door to open in the normal manner.

6. Any doors that are electronically locked are required to unlock in the event of a fire alarm to allow
people to escape.

7. Fire exit signage shall be erected throughout the building in compliance with F8/AS1. Exit signage
shall be internally illuminated as part of the emergency lighting system.

8. Signs are required on all stairwell and corridor smoke doors to identify them as smoke doors and
that they are required to be kept closed.

15September 2012 - o : Page'8 of9
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10.

11.

12.

13.

14.
15.

16.

Hold open devices are to be fitted to smoke control doors where the possibility for the door to be
wedged open exists (e.g. between the offices and stairs to the lunchroom). The hold open devices
shall be released by the activation of adjacent smoke detectors, which are part of the automatic
smoke detection system located on both sides of the doorset.

Fire separations are to be provided between the warehouse and upper floor lunchroom as shown
on the drawings in Appendix 2. Fire separations are to extend to the underside of the floor slab or
roof as applicable. Doors in the fire separation to be -/60/- SM fire doors with hold open devi s
detailed in section 5.7 of this report.

Any gaps in, or services that penetrate, through fire or smoke rated construction are to i
rated using certified proprietary systems such as fire collars, fire wraps, intumesc stil’n

External wall fire ratings to the boundary have been assessed and the walls
South wall of the building - the concrete external wall must be extend
necessary to meet the areas in the table.

The area in the East wall between gridline E and J that is unpr:
C/AS6 and therefore the unprotected area must be split so that
single largest radiator. The distance between the t
Alternatively the fire rated wall height can be incredsed to é
unprotected over the length of the wall.

Surface finishes are to meet Section 8 of th
Structural requirements for fire rated eleme

report — this includes the intermediate fl
NZFS requirements are provided in jon

15 September 2012 : . - - . Page giol 9
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APPENDIX 1 — NZES Correspondence

Deliberately left blank for this case study only
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APPENDIX 3 = Compliance Schedule Information

The list of ‘Specified Systems’ below are for this building as identified by this fire design. The
Specified Systems identified below are not a comprehensive list of systems pertaining to the

building. Please ensure that a comprehensive check of all possible systems is carried out whe
completing the Compliance Schedule.
The extent of coverage of the specified systems and where appropriate their locatj

on the attached plan (N.B. not included for the purposes of this case study). ou
included with the compliance schedule for the building.

‘[ Performance Standard: | Maintenance:
Automat!c systems NZS 4541:2007 In accordance

for fire suppression with NZ§ LW ; ag
Type: 6 sprinkler 4541 2007 Pa t! atco dance with NZS )

system 454 Parageabh 1202.2
ly: In accordance
\{}Jaragraph 1202,
Yearly: In accordance
4541 Paragraph 2 .
Q Blennial R tlne n

In accordanceswit|
Paragrap

2 Manual emergency NZS 4522:2010 In accordance sy‘i\}‘ \f YES
warning systems for with NZS # corance with NZS
fire or other dangers 4512:2010 P; 51 !km h 602.

accordance with NZS

Type 2 manual al

system (/‘ /:\\ aragraph 603.

3 | Electromagaetic “.|-BSR273.Fart 4: 2007 BS7273 Part@:\ '\ ’By owner/occupier YES
:20 7 Weekly: Check the local operation

doors
< of release mechanism and closing

of door on latch
By IQP:
Monthly: Check release of doors on
operation of fire alarm and closing
b y of door on to fatch.
4

Yearly: As for monthly plus
maintain door, check closer for
operation and latching of door.

Emer cy n h Rxg,zé’a.s: 2005 AS/NZS By IQP YES
> 2293.2:1995 Six monthly: {n accordance with
Section 3 Paragraph 3.2 and Appendix B
{9 AS/NZS 2293.2

Yearly : In accordance with
Paragraph 3.3 AS/NZS 2293.2

94 ns relating to, a Signs will be visible Ensure By owner/occupier YES
stem or feature under all foreseeable Emergency Monthly: Ensure signs in place
specified above. conditions including lighting systems where required, they are legible
interruption of mains illuminate any and clean and are illuminated.
power. signs. Signs are Record in log book.
; clean and legible. | BylQpP.

Yearly: As per monthly and
complete report and required
forms.
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S5 Spetified System: Performance Standard; | Maintenance; " Inspections:
15 | Finalexits All final exit doors to be | Maintained ina By owner/Occupier YES
{2) | Details: Designated free of obstructions safe condition: Daily: Check doors are not locked
final exit doors both sides of the door free from blocked or barred.
and not to be locked or | obstructions, Weekly: As daily plus ensure routes
barred. Any panic locking, blocking, | to final exits do not contain
furniture or simple barring, storage combustibles and any fastenings
fastenings should of combustibles open easily and door swings to full
operate freely to and ease of width of opening.
release door. Full opening at the By IQP
opening of door width final exit. Yearly: As above, com réport
is required. to owner and complete réqu
forms.
15 | Fire separations All fire separations shall | All damage to fire | By owner/ %,
{3) | Type:Asshownon remain imperforate and | separations Week! 3 d to
the drawings in the any closures in the (walls, floors, sep; ns.an ra of doors
fire safety design separation shall ensure | dampers, ceilings f ot losures. Any
report they would prevent the | etc) shall be i f door operation
passage of fire for the repaired as < or C ‘e to be repaired
period given as the fire | as practicable® SAF. Record inspection in
. resistance rating. Door bi
ures Qe
checked fi Yearly: As abov
opégationan to owner and co
ecurityof forms.

| re’,

15 | Signs for Immediate ?E%\)

{4) | communicating replacement onthly? &\s ns in place
information or refurbish h , they are legible
intended to facilita d cleah and are illuminated.
evacuation ccid in log book.

<>By 1Qp.
Y

early: As per monthly and
complete report and required
forms.
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