f& Department of

Building and Housing
Te Tari Kaupapa Whare

Determination 2010/105

The fire safety requirements for a large warehouse
building at 8 Hautu Drive, Manukau, Auckland

The matters to be determined

This is a determination under Part 3 Subpart hefBuilding Act 2004 (“the Act”)
made under due authorisation by me, John Garditeemager Determinations,
Department of Building and Housing (“the Departnigrior and on behalf of the
Chief Executive of the Department.

1.2 The parties are:

the applicant, the New Zealand Fire Service Comionsgthe applicant”)
represented by a legal advisor

the owner of the building, Rock Solid Holdings Lted (“the owner”)
represented by a legal advisor and a firm of cdimguéngineers who
undertook the fire design for the building (“theefengineers”)

Manukau City Council, carrying out its duties anddtions as a territorial
authority or a building consent authority (“the fearity”)%.

! The Building Act, Building Code, Compliance docuits past determinations and guidance documentsdsdsy the Department are all
available at www.dbh.govt.nar by contacting the Department on 0800 242 243.

2 After the application was made, and before therdgnation was completed, Manakau City Council wassitioned into the new
Auckland Council. The term authority is used fottho
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1.3

1.4

15

1.6

1.7

1.8

This determination arises from a dispute about drethe fire safety design for a
new warehouse and attached office block (“the lngfy complies with the C
Clauses of the Building Code (Schedule 1, BuildRegulations 1993)

There have been a number of amended fire safetgrdefr the building, and
therefore | have considered compliance with thel&li§es of the original fire safety
design (“the original fire safety design”) dated B2y 2008 and the latest fire safety
design (“the third amended fire safety design”eda22 April 2009. | consider the
relevant Building Code Clauses are C2 Means ofpesda3 Spread of fire, and C4
Structural stability during fire. | have not considd Clause C1 Outbreak of fire as
there were no issues relating to Clause C1 in tispetween the parties.

Therefore, | take the view that the matters foedetnatior? are:

. whether the original fire safety design for theltinig complies with Building
Code Clauses C2, C3, and C4

. whether the third amended fire safety design fertthilding complies with
Building Code Clauses C2, C3, and C4.

At the request of the applicant, | have also gispecific consideration to the
Building Code requirements for the protection oéfighters. While the applicant
specifically referred to Clause C3.3.9 and firefegitenability times, given the
critical issues in this determination, | have takdoroader approach and considered
the Building Code requirements for the protectibfirefighters, and the extent of
protection afforded to firefighters carrying ouefighting operations. | discuss this
in paragraph 7.

In making my decision, | have considered the subimis of the parties, the reports
of the independent expert commissioned by the Deyast to advise on this dispute
(“the expert”), and the other evidence in this eratt have not considered any other
aspects of the Act or the Building Code. The kéguant Building Code and the key
text of C/AS1 that is referred to in this deterntioa is included in the Appendix.

In this determination, | have considered the subiwois by the legal advisors to the
applicant and owner to be submissions from theiegumti and owner respectively,
and although the fire engineers also represertwmer | have distinguished where
submissions are from the fire engineers.

The building

The building is an office and warehouse developn(refier to Figure 1), that
consists of:

. a single storey warehouse with an area of 10,300m

. a two storey office building (at the northwest elgon of the building) with an
area of 400rh

. a canopy (at the northeast elevation of the bujldimith an area of 1250m

3 In this determination, unless otherwise stateféreaces to sections are to sections of the Adtreferences to Clauses are to Clauses of
the Building Code.
“ In terms of section 177(a) of the Act (prior tduly 2010)
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The building is constructed on a concrete floob €lad foundations. The roof of the
building is steel framed and lined with pre-coateetal cladding and glass
reinforced polyester roof panels (“GRP roof panel$ivo elevations of the
warehouse part of the building located on bountiaes have pre-cast concrete
external walls, and the other two elevations hageldraming lined with pre-coated
metal cladding, fixed over pre-cast concrete suliswahe office part of the

building has external walls formed from toughen&gd aluminium units and
specialised aluminium panels.

The intermediate floor in the office consists df40mm thick bonded steel and
concrete system. The office part of the buildingaparated from the main
warehouse by a fire rated plasterboard wall. Afsarh small areas that are timber
framed, the ceilings are lined with a suspendecenairfibre tile system.

The background

The original fire safety design produced by the @ngineers, supporting an
application for a building consent (BCN-082089) sveaibmitted to the authority on
30 July 2008.

On 1 August 2008, the authority requested the eppliprovide a memorandum in
accordance with section 47. The applicant provaletemorandum to the authority
on 14 August 2008, indicating that the fire safdgign presented did not
demonstrate compliance with the Building Code.

The Department received an application for deteation 2 September 2008, and
the determination process commenced on 22 Septe2ib8ron receipt of the
appropriate fee.
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The original fire safety design

3.4 The original fire safety design (dated 22 July 208®duced by the fire engineers
covered the following aspects of the design fortthidding:

Fire safety design
aspect

Summary of fire safety design

Building classification
and occupant numbers

Purpose group WH (warehouse) — fire hazard category 4, Om escape height
Purpose group WL (office) — fire hazard category 2, 3m escape height

Total floor area 11074m?, occupancy design number 162

Fire safety precautions

C/AS1 minimum fire safety precautions — type 3f, type 16, and type 18c

Portable fire extinguishers/hose reels to comply with NZS 4503 may be required

F6/AS1 compliant emergency lighting
F8/AS1 compliant exit signage

Fire egress 9 final exit doors, including main entry, 900mm door widths, except main entry
which is 2,000mm
C/AS1 (Table 3.2) egress capacity is 1024 occupants
C/AS1 compliant dead end open path travel distances, 21m actual dead end
travel distance
Alternative solution for open path travel distances, distances exceed C/AS1
compliant distances by 40 metres — increase in travel time of 33 seconds, offset
by low occupant numbers, compliant tenability time limits
C/AS1/3.17.2 compliant door locking devices

Fire ratings Single firecell, FRR S180 (based on computer program using Eurocode

method).

Internal fire spread

‘The building contains an intermediate floor that required smoke control to
specific fire engineering design. Based on specific fire engineering design, as
required by C/AS1, the smoke control to control smoke mitigation and maintain
tenability for occupants on the intermediate floor will be provided by passive
smoke separation between the ground floor and intermediate floor, including the
stairway. This will allow occupants on the intermediate floor to egress without
passing through the ground floor smokecell. The intermediate floor and its
supporting primary elements shall have a fire rating no less than 30/30/30 as the
area under the intermediate floor is enclosed.’

External fire spread

‘Our calculations... show that an external wall 30 [metres] and 10 [metres] high
can have 90% unprotected openings with a separation distance of 24.9 [metres]
from the relevant boundary. The design fire is based on a compartment with an
unrated roof structure that would likely collapse between 10 to 20 minutes
creating an open air fire that would reach a maximum temperature of 678C
after 21 minutes. The calculation is based on an acceptable level of radiation
received at a point [one metre] over the boundary equal to 16kW/m?.!

‘The canopy may be of unlimited area provided at least two sides are open to
the environment, no part of the roof is closer than [one metre] from the
boundary, and the nominal amount of storage under the canopy has a fire
hazard category of no greater than 2.’

The third amended fire safety design

3.5 After considerable cross-submission between thigegg(refer to paragraph 4.5 to
4.7), the third amended fire safety design datedul¥ 2009 was provided to the
Department to address the issues raised in thelfaft determination.

3.6 | have discussed in detail the issues in disputedsn the parties in respect of the
third amended fire safety design in paragraph 9.
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The complete application for determination was isegkon 22 September 2008. In
a letter to the Department dated 19 September 208&pplicant provided a
submission about the original fire safety desighe applicant questioned whether
the building work outlined in the original fire &4 design, from a building consent
for a proposed building, complied with Clauses @@ &3 of the Building Code.
The applicant also requested the Department prayud#ance as to the
interpretation of Clause C3.3.9 of the Building €od

The sequence of events

The following table summarises the main sequeneeits:

Date

Event

22 September 2008

Application for determination

22 September 2008 to 15 January 2009

Submissions called for and provided including counter
submissions

24 September 2008

First amended fire safety design provided by the fire
engineers (“the first amended fire safety design”)

21 January 2009

Expert’s first report

21 January 2009 to 16 April 2009

Submissions called for and provided including counter
submissions

17 February 2009

Second amended fire safety design provided by the fire
engineers (“the second amended fire safety design”)

16 April 2009 Expert’'s second report
16 April to 30 April Comments called for on Expert’'s second report
22 April 2009 First draft determination, which found that the design of

the building did not comply with Clauses C2 and C3

22 April 2009 to 30 October 2009

Submissions called for and provided on first draft
determination including counter submissions

7 May 2009

Hearing requested

20 July 2009

Third amended fire safety design provided by the fire
engineers (“the third amended fire safety design”)

9 November 2009

Hearing (refer to paragraph 4.3)

9 November 2009 — 11 December 2009

Submissions called for and provided including counter
submissions

2 February 2010

Second draft determination

2 February 2010 — 1 March 2010

Submissions called for and provided including counter
submissions

15 April 2010 — 4 June 2010

Information circulated about effective fire venting to the
industry and members of the fire engineering
professional association by persons associated with the
parties to the determination

11 June 2010 — 29 July 2010

Submissions called for and provided about effective fire
venting to allow the parties to comment on the
information circulated to the industry

14 September — 24 September 2010

Information circulated to people involved in the industry
about effective fire venting to the industry by persons
associated with the parties to the determination

5 November 2010
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28 September — 8 October 2010

Submissions called for and provided about GRP roof
panels to provide effective fire venting to allow the
parties to comment on the information circulated to the
industry

The hearing

During the determination process, the fire engineequested a hearing, which was
held in Auckland on 9 November before me. | waagzanied by a Referee
engaged by the Chief Executive under section 18feAct. In attendance were
three representatives of the applicant and thaagis legal advisor, a
representative of the owner of the building andawaer’s two legal advisors, two
representatives of the fire engineers, an offi¢ehe Department and the expert
engaged by the Department to advise on this displitef the parties spoke at the
hearing and the evidence presented enabled megiifhaor clarify various matters
of fact. | have included the information preserdéthe hearing as described in

paragraph 4.8.

The content of the submissions

Due to the number of submissions and counter sonis received during the
course of this determination, | have recorded thmrsssions received from each of

the parties.

The following submissions were received from thpligant:

Date

Submission

22 September 2008

Application for determination

2 February 2009

Response to expert’s first report

16 March 2009

Submission in response to the second amended fire safety design

7 May 2009 Submission accepting the first draft determination
8 June 2009 Submission in response to the submission of the fire engineers of 7 May 2009
31 July 2009 Submission about third amended fire safety design

30 October 2009

Legal and technical submission (hearing) in response to the third amended fire
design

26 November 2009

Submission (post hearing) including a research paper about the efficacy of
GRP roof panels to provide effective venting

19 February 2010

Submission in response to second draft determination

28 July 2010

Submission in response to outstanding issues about GRP roof panels to

provide effective fire venting

The following submissions were received from thenemand fire engineers, and the
owner’s legal advisor:

Date

Submission

24 September 2008

Submission from fire engineers including the first amended fire safety design

17 February 2009

Submission from fire engineers including the second amended fire safety
design

11 March 2009

Submission from owner

16 April 2009 Submission from fire engineers in response to applicant’s 16 March 2009
submission
7 May 2009 Submission from fire engineers in response to the first draft determination

5 November 2010
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20 July 2009

Submission from fire engineers including the third amended fire safety design

14 August 2009

Submission from fire engineers and owner’s legal advisor in response to the
first draft determination

9 November 2009

Submission (hearing) from owner’s legal advisor and fire engineers including a
bundle of supporting documents

1 December 2009

Submission from owner

11 December 2009

Submission from owner’s legal advisor in response to applicant’s 26 November
2009 submission

19 February 2010

Submission from owner’s legal advisor in response to second draft
determination

12 July 2009

Submission from owner’s legal advisor in response to outstanding issues about
GRP roof panels to provide effective fire venting

4.7 The following submissions were received from ththatrity:

Date Submission
27 April 2009 Submission in response to the first draft determination
4.8 I have summarised the content of these submissamiaisthe application for

determination in the paragraphs 4.9 to 4.13 withteat grouped to the following

topics:

. Fire hydrant requirements (refer to paragraph 4.9)

. Means of escape and fire safety systems (refegpash 4.10)

. Fire rating

s and fire cell size (refer to paragréptil)

. Effective venting (refer to paragraph 4.12)

. Firefighter tenability times. (refer to paragrapth3).

4.9 Fire hydrant requirements
Submission Summary of submission
Applicant A fire hydrant is required to comply with C/AS1. NZS4510:1998 does apply to the

building and these requirements should have been addressed at the outset. The
NZFS only took the view that no internal fire hydrants were required at the
neighbouring property because the overall design of the neighbouring building is
too dangerous in terms of firefighting.

Owner

The NZFS clearly stated they would not drive under a canopy or use a hydrant
installed in a building. Unless we have permission, we are not allowed to install
hydrants into a public system.

Owner’s legal
advisors

The applicable fire hydrant standard (NZS 4510:1998) does not provide
information on installing a hydrant in a single floor building. This is reinforced by
the new edition of the hydrant standard NZS 4510:2008 that notes the installation
of hydrants in single floor buildings is new and not currently mandatory.

Department of Building and Housing 7 5 November 2010
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4.10 Means of escape and fire safety systems

Submission

summary

Applicant

As a fire hazard category 4 purpose group with an escape height of 3 metres the
building must have a F30 rating, an automatic fire sprinkler system with manual
call points, emergency lighting in exitways and a fire hydrant system if the hose
run distance from fire service vehicular access to any point on any floor is greater
than 75 metres. Table 4.1/2 of C/AS1 also requires a fire hazard category 4
purpose group building with an escape height of three metres or more to have a
F30 rating and an automatic fire sprinkler system with manual call points.

There is insufficient detail provided about how the requirements for emergency
lighting and exit signage will be met. The proposed smoke control system only
considers a fire occurring in the floor space beneath the intermediate floor and
neglects the possibility of a fire in the greater warehouse. The egress tenability
analysis is deficient in the assumptions made and the application of the model.

Fire engineers

The first amended fire safety design includes a F60 between the office and
warehouse to address the issue that was raised by the applicant, providing a
single level fire hazard category 4 firecell for the warehouse.

In virtually all cases of a significant fire event, in this type of building, the
occupants have evacuated before fire service arrival at the scene of the fire. This
building in accordance with current requirements has an automatic fire alarm for
early warning which would not have been required pre-Building Code. The
Building Code does not include provisions for specially saving an owner’s
property.

The warehouse requires a racking fit out building consent, and this will ensure
the escape paths remain compliant. Ongoing IQP (Independently Qualified
Persons) inspections for building warrants of fithess ensure escape routes are
kept in compliance with Clause C.

The owner has discussed hydrant requirements with the fire service. C/AS1
Appendix A requires this system to comply with NZS 4510. In turn, NZS 4510
does not require a hydrant in this particular single level building.

A type 4f automatic fire alarm has been installed for travel distance in the
warehouse firecell and also for warning of fire in the office firecell intermediate
floor, which exceeds the requirements of C/AS1 Table 4.1/2.

4.11  Fire ratings and firecell size
Submission Summary
Applicant The original fire safety design specified a 30/30/30 fire resistance rating for the

intermediate floor, however, also accepts modification to the integrity and
insulation rating. The design is based on roof collapse between 10 and 20
minutes of a fire and burnout of the structure. The original fire safety design failed
to provide any information to demonstrate that the roof will collapse at this time.

The third amended fire safety design proposes an alternative solution to deal with
smoke control within the building. Insufficient analysis has been provided to
demonstrate that the level of protection provided by the proposed alternative
solution is equivalent to that arising under C/AS1.

No information is provided as to how material stored under the building’s canopy
will be maintained at fire hazard category 2 or lower. Insufficient information is
provided to demonstrate the stability of the external fire rated walls. Assumptions
about the tolerable intensity of radiation across property boundaries may not be
correct.

Department of Building and Housing 8 5 November 2010
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The time equivalence method was used to calculate the S rating. The original fire
safety design does not identify the limitations and does not fall within the
validated limits of the empirical data on which the method is based. Insufficient
detail is provided to demonstrate the structural stability of the fire rated boundary
walls and therefore, their effectiveness in protecting neighbouring property from
fire. The building is not a single firecell, single floor building, and the design does
not include effective fire venting.

Subparagraph 4.2.3 of the compliance document applies to the building,
Subparagraph 5.3.2(e) indicates that an S rating applies to the internal wall of the
warehouse firecell. Accordingly, the higher of the F and S rating applies to the
internal wall and when calculating the S ratings for this FHC4 building, the
designer should have taken account of the venting that is purported to be
provided by the GRP roof panels.

The Eurocode may be used in large compartment type building in the United
Kingdom, on the basis that it will be used in accordance with that country’s
approved documents. The approved documents for the United Kingdom are not
the same as those in New Zealand and should not necessarily be compared. The
email from the Building Research Establishment (United Kingdom) raises
concerns about the possible impact on firefighting operations in a scenario where
intervention may involve increasing the available ventilation in an under
ventilated fire, causing a sudden and dramatic increase in fire severity.

The building is not permitted by Subparagraph 4.2.4. It is not clear that the
building is a single floor building as the office firecell contains two floors.
Subparagraph 5.6.13 of C/AS1 provides that this building should be sprinkler
protected. The building elements supporting the roof are fire rated. The S rated
wall appears to support the roof and no documentation has been provided to
demonstrate that the roof will collapse with no impact on the surrounding wall
structure.

Fire engineers The smokecell wall between the office and warehouse has been upgraded to an
F60 rated wall. There is still smokecell separation between office levels at the
main stairway. Passive smokecell construction, which creates smokecell
separation between office levels, satisfies the need for smoke control between
the two levels and thus meets the criteria of C/AS1 Subparagraph 6.21.3.

The method used for the S rating fully complies with the method used for
development of Table 5.1 of C/AS1. Use of this calculation method in relation to
large firecell compartments with limited initial fire ventilation, is a correct
approach and is likely to over specify the S rating.

The 20% horizontal roof ventilation design assumption is based on C/AS1 Table
5.1. An S180 rating is calculated on the same basis as C/AS1 Table 5.1 but with
a fire hazard category 4 fire load. The method used is the same as that used to
develop C/AS1 Table 5.1 and is the usual design method. There is no history of
S rated walls designed in accordance with the C/AS1 Table 5.1 method under-
performing in practice.

The internal office to warehouse firecell wall is not required to be S rated and
hence only the F rating is applicable. For large firecells with low ventilation the
time equivalent method tends to be conservative.

The S rating is to prevent fire spread or structural collapse for the complete
burnout of the firecell and is derived from the Firesys spreadsheet program using
the Eurocode method as prescribed in C/AS1 Table 5.1. The required fire
resistance rating has a value of S180. The ventilation and thermal conductivity
characteristics assumed in the calculation of the S rating are all in accordance
with C/AS1 Table 5.1. Note 4 of Table 5.1 allows up to A, of 0.5% of unlined wall
area (complied with in calculations) and that An/As may be taken as 0.2 (complied
with in calculations).

Department of Building and Housing 9 5 November 2010
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Owner

Designed to the industry standard Eurocode criteria and the boundary walls
designed to stand up in a fire for 3 hours. The standard fire response time is
averaged at 11 minutes, so common sense should prevail to anticipate the fire
service should respond prior to the wall collapsing. The rear wall of the office
does not require an S rating. If the wall falls over either way, it is still 27m from a
road edge and 60m from the neighbouring building.

4,12  Effective fire venting

Applicant

The roof area has not been designed for effective fire venting. GRP roof panels
do not provide for effective fire venting, as required by the compliance document.
GRP roof panels are a product designed for natural roof lighting. The
manufacturer has not endorsed its use for effective fire venting.

While there is no definition of ‘effective fire venting’, fire is defined as ‘the state of
combustion during which flammable materials burn producing heat, toxic gases,
or smoke or flame or any combination of these’. Therefore, fire venting includes
smoke venting, and it is irrelevant to split fire and smoke venting.

Owner’s legal
advisors

There is no definition given for effective fire venting. GRP roof panels have been
used for 40 years in the industry and the product is industry recognised. The
building is classified as a single storey warehouse building with a separate fire
cell for the office, which has two forms of egress with features surpassing the
standard required, additional egress to the exterior, and an upgraded alarm.

The applicant now brings fresh additional evidence, and this is outside the
determination. This refers to ineffective smoke and heat vent when the
temperature is at or below 300C. The Building Code does not discuss smoke
and heat venting, or any degrees; therefore, designs cannot be made to clauses
that don'’t exist.

The original fire safety design utilised and focused on the unlined and non-fire
rated warehouse roof as effective fire venting because under Table 5.1 of C/AS1
it is permitted to assume that 20% of such a roof will provide effective fire venting
by means of roof collapse. This means of effective fire venting is allowed by
Table 5.1 and exceeds the 15% venting requirement of C/AS1 Subparagraph
424,

The term used in Subparagraph 4.2.4 is effective fire venting, not effective smoke
venting. If specific smoke venting was desired, C/AS1 would have reflected this
as there are references in C/AS1 on several occasions to smoke control. The
purpose of the intended fire venting was to reduce post-flashover (500C or
more) fire intensity, not to provide pre-flashover (200<C or less) smoke venting.

The building meets the requirements of Clause C3.3.9 because it has complied
with C/AS1, including Subparagraph 4.2.4 that requires at least 15% of the roof
area be designed for effective fire venting. Although effective fire venting is not
defined, the long history of successful use of GRP roof panels, with no fire
fatalities linked to venting issues, shows that the practice is appropriate and
effective.

As previously submitted, the determination process is not the proper forum
effectively to ban a commonly used product with good in-service history in favour
of new products being promoted in the market place. Any review of the status
guo on GRP panels as effective venting should include the opportunity for all
industry participants to put forward their views so that all aspects are fairly
considered.

Fire engineers

The design provides 15% effective fire venting and hence may have unlimited
area in accordance with C/AS1 Subparagraph 4.2.4, and this is provided for
effective fire venting area in accordance with The New Zealand Fire Engineering
Design Guide recommendations. The roof of the warehouse firecell has been
provided with in excess of 15% effective fire venting.

Owner

If every warehouse was required to have sprinklers, it would make New Zealand
warehouses uneconomical. Most products, once either smoked out or drenched
from sprinklers are ruined anyway.

Department of Building and Housing 10 5 November 2010
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4.13

5.2

5.3

Firefighter tenability times

Submission Summary of submission

Applicant The provision of adequate means of escape from fire does not preclude the need
for rescue operations: there is always a risk that occupants could be impaired or
trapped by the fire. There exists a fire brigade intervention model that can be
used by designers alongside other fire modelling techniques to go quite some
way towards quantifying fire service activity. Alternatively, designers are welcome
to enter into a Fire Engineering Brief process to discuss these issues in advance
of submitting a building consent application, in order to determine the specific
needs of fire service personnel in accordance with Clause C3.3.9 of the Building
Code.

Firefighting operations are conducive to, and an inherent part of, many of the
performance requirements of Clauses C2 to C4. In particular, the role attending
fire service personnel play in controlling the spread of a fire may be critical to
building evacuation, rescue operations and the protection of other property. This
is specifically recognised in Clause C3.3.9 of the Building Code.

Fire engineers If the fire service considers that there is a quantifiable cost/benefit based case for
a change in policy to allow firefighters tenable conditions to enter warehouse
buildings, it should develop this case and present it to the profession.

The newly perceived need by the applicant for fire service search of this or any
other type of similar building remains unsubstantiated. If such a change in policy
is deemed by the Department to be necessary then it will add a considerable
expense to the construction cost.

With regard to this warehouse building, the occupants will have in place
procedures to comply with the Fire Safety Evacuation of Building Regulations. If
unoccupied, the Act permits the building to burn as long as it does not affect
other property. Firefighters are not required to enter the building and they have
their own health and safety policies with due regard to when it is appropriate to
enter a building for firefighting purposes.

Owner’s legal Nothing in the Act, the Building Code refers to firefighter tenability time or
advisors requires an environment within a building that will remain tenable for firefighters
to conduct rescue and firefighting operations.

The principle of the reasonable expectations of a person who is authorised by
law to enter a building to undertake rescue operations or firefighting to be
protected from injury or illness when doing so does not elevate what is a
desirable installation from the perspective of the fire service carrying out their
work, into a mandatory requirement that is over and above the requirements of
the Building Code.

The expert's reports

As stated in paragraph 1.7, | commissioned a &fetg engineer (“the expert”) to
provide me with a report about the aspects of thigling’s fire safety design. My
brief to the expert was broadly set out (refer geaph 1.4) and included a request to
provide a view on the requirements of the Build@aple in respect of firefighter
tenability times (see paragraph 1.6). The expavided a report dated 21 January
2009.

| note the expert considered the original fire gatkesign and the first amended fire
safety design (which was provided by the fire eagins on 24 September 2009).

In the report, in response to the applicant’s comsipertaining to significant
departures from C/AS1, the expert also noted thatsolute assessment for the fire
safety design may be undertaken, which does naireegn equivalent level of
safety be demonstrated if a C/AS1 fire safety systeremoved.

Department of Building and Housing 11 5 November 2010
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Assessment of the original fire safety design

| have summarised the expert’'s comments in the ggmeral framework as used
for the summary of the submissions made by thegsart

Fire safety
design aspect

Comments of the expert about the original fire safe  ty design

Fire hydrants

Written support for the coverage of hydrants as required by C/AS1 part 8 should
be provided by the [fire engineers] to verify whether the paragraph is complied
with and if not the demonstration that the performance requirements have been
met.

Means of escape
from fire and fire
safety systems

The canopy is an opened sided building and designed to C/AS1. The intended
limit on content to FHC2 should be specifically tied into the operational control of
the building.

The escape height is ambiguous as the information presented indicates two
different purpose groups with two different escape heights which therefore
indicates there are two separate firecells, however, it is also stated that the
building comprises of a single firecell.

The occupant density imposes a limit that is not necessarily policed unless
written into the compliance schedule. The intermediate floor does not appear in
the occupancy assessment.

The interpretation of Table 4.1 in the original fire safety report is incorrect for the
required fire safety precautions.

Installation of fire hose reels or extinguishers are a specified system and should
be identified as being installed or not.

The means of demonstrating the performance requirements for the smoke control
system considering the specific details of the separation in question have not
been presented and there is insufficient justification given.

The external fire spread was assessed using a specific fire assessment
methodology; however, the actual method of assessment is not clear.

Fire rating and
firecell size

The C/AS1 requirement for a safe place may not have been achieved if
occupants need to pass under a canopy which is attached and therefore forms
part of the building, and the travel distance in terms of the safe place appears
incorrect. The travel distances comply with C/AS1 based on a completely open
floor plan. Once racking is provided, the design assumptions may vary.

The simulation used for egress is a zone model which is inappropriate for
10000m? unless a full contextual justification and sensitivity assessment is
provided. The S rating is noted as a calculation but it is not mentioned where the
use of the calculation specifically requires application, and the limits should be
considered in the assessment to give context to the level of uncertainty in the
methodology for this case.

The original fire safety report does not mention how compliance with Paragraph
4.2 of C/ASL1 is achieved, or if specific fire engineering design has been
undertaken in respect of the firecell size.

Firefighter
tenability times

There was no data to support the view that it is reasonable to suppose that
rescue operations within the building may need to be undertaken by Fire Service
personnel. At what point or occupant number would it not be reasonable to
expect rescue operations to be undertaken? Demonstrating that ‘the environment
within the building will remain tenable for sufficient time’ is met or is the expected
level of performance of a C/AS1 solution could not be achieved in many
circumstances.

Effective fire
venting

Fire load and associated issues for either effective fire venting or sprinklers is not
an easy debate. Guidance on acceptance criteria has only been issued recently,
in the past almost all designers considered vents that melted to some extent to
achieve the performance requirement of the Building Code.
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5.5 | acknowledge that through the revisions to thginal fire safety report, a number
of the issues raised have been resolved. Thisdestaken account of in the
discussion in paragraph 9.

The further expert’s report

5.6 The expert provided me with a further report dat@dhpril 2009 commenting on
the second amended fire design. For the purposssadetermination, | have
included the comments from this report in the saleedontaining comments of the
expert regarding the original fire safety desigrfdr paragraph 5.4). As the
determination now also considers the third ameffidedafety design, in addition to
the original fire safety design, | have taken tkpegt’'s comments into account,
however | have not separately summarised the cbatehe further report.

The alternative solution framework

6.1 The relevant provisions of C/AS1 amount to a medrcompliance with the
performance requirements of Clauses C of the Bugl@Gode. | have considered
Clauses C2, C3, and C4 in this determination bexthesobjectives, functional
requirements, and performance criteria of eachselaune connected to the other
clauses.

6.2 One way of evaluating compliance with the Buildidgde is to compare the design
against the Acceptable Solution. In comparing gpsed alternative solution with
an Acceptable Solution, it is useful to bear in dnihe objectives of the relevant
Building Code clauses. The approach in determimihgther the design complies
with Clauses C2, C3, and C4 of the Building Cod®isxamine the design features
that are intended to provide means of escape fi@nrésist the spread of fire, and
provide structural stability during fire.

6.3 | note that in Determination 2004/5, the antecedétite Department, the Building
Industry Authority (“the Authority”) said:

As for the proposed alternative solutions, the Authority’s task is to determine whether
they comply with the performance-based Building Code. In doing so, [the BIA] may
use the Acceptable Solution as a guideline or benchmark.’

The Authority sees the Acceptable Solution C/AS1 as an example of the level of fire
safety required by the Building Code. Any departure from the Acceptable Solution
must achieve the same level of safety if it is to be accepted as an alternative solution
complying with the Building Code.

As it has in several previous determinations, the Authority makes the following
general observations about Acceptable Solutions and alternative solutions:

(a8 Some Acceptable Solutions cover the worst case so that in less extreme cases
they may be modified and the resulting alternative solution will still comply with
the Building Code.

(b)  Usually, however, when there is non-compliance with one provision of an
Acceptable Solution it will be necessary to add some other provision to
compensate for that in order to comply with the Building Code.

® Auckland City Council v NZ Fire Service [1996] ZNR 330
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The process by which an Acceptable Solution is changed is set out in section 49 of
the Building Act [1991] and involves widespread consultation. Therefore, no matter
how strong the arguments a party to a determination advances to justify an
alternative solution providing a lower overall level of safety in the particular building
concerned, those arguments cannot be accepted for the purposes of the
determination. The Authority is mindful of the following passage from the decision in
a case® concerning the interpretation of the expression “low probability” in Clause B1
of the Building Code:

‘It is tempting to say that [a risk that does not have a low probability] is a risk
that a reasonable and responsible contractor or engineer would not take
having regard to the object of protecting property, but that might be to re-
write the Building Code. The Code is intended to set the standard for those in
the building industry, not the other way round.*

6.4 With respect to this argument, in Determination2Q09, the Department went on
to say:

In the light of those comments, | accept the Authority’s reference to “the worst case”
is too broadly worded in an application of this type. A better formulation would be

(&) Some Acceptable Solutions cover the worst case of a building closely similar to
the building concerned. If the building concerned presents a less extreme case,
then some provisions of the Acceptable Solution may be waived or modified
(because they are excessive for the building concerned) and the resulting
alternative solution will still comply with the Building Code.

(b)  Usually, however, when there is non-compliance with one provision of an
Acceptable Solution, it will be necessary to add some other provision or
provisions in order to comply with the Building Code.

6.5 In summary, in evaluating the design as submittegeld to compare the levels of
fire safety achieved in the design across all éevant provisions of the Building
Code and confirm (or otherwise) whether equivaldrazbeen achieved, giving due
regard to the abovementioned guidelines.

7. The Building Code requirements for the protectio n of
firefighters

7.1 The Building Code requires buildings to contairmage of important protections for
firefighters. The requirements of Clauses C2, @8 @4 relating to means of
escape, spread of fire and structural stabilityrdufire all require buildings to meet
certain levels of performance in respect of thosétens so firefighters can
undertake firefighting activities.

7.2 The nature of the firefighting activities buildingaust allow firefighters to
undertake vary with each Clause. For example,<gl&P only concerns rescue
operations by firefighters. Clause C3 concernsue®perations and protecting
property (which includes the building itself). G#e C4 concerns rescue operations
and firefighting operations. Firefighting operaisos not defined in the Building
Code or Act but is broader than the other terms us¢he Act and so would include
protecting property, controlling the spread of fimed extinguishing the fire.

¢ Auckland City Council v Selwyn Mews Limited ands0k8/6/2003 DC Auckland CRN 2004067301-19
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7.3

7.4

7.5

7.6

1.7

Another important aspect of the interpretation &HuSes C2, C3 and C4 concerns
the relationship between the performance critarchthe functional requirements in
the Building Code. A building must satisfy the feemance criteria when
performing its functional requirements. The defon of “performance criteria” in
section 7 of the Act states ‘the performance ddtare the qualitative or quantitative
criteria that the building is required to satigfiyperforming its functional
requirements’. The functional requirements inBodding Code are just as
important as the performance criteria. The fumaloequirements establish the
functions the building must be able to carry out #re performance criteria
establish the qualitative or quantitative criteha building must satisfy. The
functional requirements and performance criterigtnine read in context and cannot
be applied independently of each other.

The performance criteria in Clause C2 require lings to have means of escape
from fire that allow fire service personnel adeguaie to undertake rescue
operations (Clause C2.2(b)). The objective isatlitate fire rescue operations
(Clause C2.1(b)). Clause C2 is limited to the wdlére service personnel
undertaking rescue operations and does not inditefghters protecting property.

The performance criteria in Clause C3 require lngsd to have safeguards against
fire spread so firefighters may undertake rescuggains and protect property
(Clause C3.2(b)). The objective is to providetection to fire service personnel
during firefighting operations (Clause C3.1(b)h particular, the performance
criteria in Clause C3.3.9 require fire safety syseo facilitate the specific needs of
fire service personnel to carry out rescue opanatand control the spread of fire.

The performance criteria in Clause C4 relatingttocsural elements require
buildings to maintain structural stability duringefto allow fire service personnel
adequate time to undertake rescue and firefigltpegations (including protecting
property, controlling the spread of fire and extiistping the fire) (Clause C4.2(b)).
The objective is to safeguard people (and thisuohes firefighters) from injury due
to loss of structural stability during fire (Claugd.1(a)).

There are also some more general provisions iAthé¢hat are relevant to the
Building Code requirements for the protection oéfighters. Section 16 of the Act
requires all buildings to comply with the functibmequirements and performance
criteria in the Building Code in their intended ugghat term “intended use” is
defined in section 7 and includes “activities unaleen in response to fire”. Thus,
buildings must comply with the functional requiremteand performance criteria in
relation to activities in response to fire and thidudes firefighting operations.
Section 4(2)(h) of the Act requires various persoctiding the Chief Executive to
take account of ‘the reasonable expectations @rsgm who is authorised by law to
enter a building to undertake rescue operatiorigedighting to be protected from
injury or illness when doing so’.
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7.8 The level of protection afforded to firefightergmgang out firefighting operations
was considered in Determination 2001/5 and stated:

The Authority does not accept that the life of a firefighter is to be safeguarded only
while the firefighter is undertaking rescue operations or protecting household units or
other property. It is enough that the firefighter is in or around the building for the
purpose of activities taken in response to fire or other emergencies as mentioned in
the definition of “intended use”.

However, in this case the designer has taken the view that their proposed fire ratings
are adequate to protect occupants until they escape from the building, and that there
is no requirement to protect the building itself and therefore no requirement to protect
firefighters when they are protecting the building. For the reasons set out above, the
Authority disagrees with that view.

The Authority recognises that there is no such thing as absolute safety. The degree
to which a firefighter’s (or anyone else’s) life is to be safeguarded must conform to
section 6(3) of the Act. The Acceptable Solution specifies fire resistance ratings that
comply with the building code, but they are not the only means of complying.

The Authority therefore concludes that, in order to comply with the building code,
then, unless some other compensating provision is made, the building elements
concerned must have fire resistance ratings appropriate for the protection of
firefighters, whether they are performing rescue operations or protecting the building.
That does not necessarily mean that the ratings must be those specified in the
Acceptable Solution.

7.9 Although the determination was made under the Bgldct 1991, the relevant
sections of the Act and the Building Code havehesn substantially changed, and |
therefore consider that the findings made in Deteation 2001/5 are still directly
relevant.

7.10 Therefore, | consider that the Building Code hgsificant requirements for the
protection of firefighters, requiring:

. buildings to have means of escape from fire tHatafire service personnel
adequate time to undertake rescue operations (€@R2(b));

. buildings to have safeguards against fire spreddefgghters may undertake
rescue operations and protect property (Clause(3;2

. fire safety systems to facilitate the specific reeefifire service personnel to
carry out rescue operations and control the spoéfice (Clause C3.3.9);

. the structural elements in buildings to maintamaural stability during fire
to allow fire service personnel adequate time tewtake rescue and
firefighting operations without injury due to losEstructural stability
(Clause C4.2(b)).
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8.2

8.3

8.4

8.5

The original fire safety design

The determinations process has seen a numberatiotes of the fire safety design
provided for the building. | note that the fire @mgers have stated that ‘the fire
design itself has not changed significantly, and grimarily further documentation
and explanation of the design that has been prdvide

| note that a fire design supporting a buildingsemt application should:
. be completely and accurately documented
. satisfactorily demonstrate compliance with ClauSes the Building Code

. have sufficient documentation and references stipgoany engineering
assumptions and judgement, and demonstrate besicprdesign has been
followed

. indicate any omissions of Acceptable Solution rezuents where C/AS1 is
being used as the basis for the design.

It is clear from the comments of the expert in extf the original fire safety
design as discussed in paragraph 5.4 that therespeets of the design that do not
comply with the Building Code, and aspects for Wwhigere is not satisfactory
information to demonstrate compliance with the Binif Code. These include:

. the occupancy assessment details

. the fire safety precautions listed as being pravjded the lack of fire
hydrants

. the assumption for fire egress in respect of trdisgthnces and provision of a
safe place

. the substantiation of the calculation of the Shiativhich uses a 10-20 minute
roof collapse time

. the detail of the smoke control system
. the methodology used to assess external fire spread
. the design of the firecell size.

Based on my assessment of the original fire safesygn and the comments of the
expert, | am therefore of the view that there waspects of the original fire safety
design that were not satisfactorily documentedeimahstrate compliance with
Clauses C2, C3, and C4 of the Building Code arsiipport the fire engineering
design.

| have concluded therefore that the original fméety design as submitted by the
applicant does not comply with the Building Code.
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9.1

9.2

9.3

9.4

9.5

The third amended fire safety design
Outstanding issues

| have considered the issues that have been isehhf the parties as outstanding in
the third amended fire safety design which are:

. Fire hydrants — the design of the fire hydrantéefreo paragraphs 9.3 to 9.12)

. Fire ratings and firecell size — the fire ratingplked and the design of the
firecell size (refer to paragraphs 9.13 to 9.26)

. Effective fire venting — the design of the effeetifire venting using GRP roof
panels (refer to paragraphs 9.31 to 9.37).

These are now discussed in turn. | am satisfiedtitigaremaining aspects of the
third amended fire safety design demonstrate cangd with the Building Code.

Fire hydrants
| have carefully considered the arguments put fodviy the parties and the expert.
NZS 4510:1998 Fire hydrant systems for buildings

With respect to the requirements of the applicéibdehydrant standard NZS
4510:1998, | note the 1998 standard does not peavigreat deal of guidance for
the design of fire hydrant systems for single flbaildings. However, | also note
the standard requires hydrants to be located itepied lobbies or stairwells, which
is not possible in single floor buildings, however:

. the foreword states:

NZS 4510:1998 Fire hydrant systems for buildings, supersedes NZS
4510:1978 Code of practice for riser mains for fire service use.... The change
in title reflects the fact that low rise buildings with very large plan areas as well
as multi-storeyed buildings may require internal hydrant systems in order to
allow the Fire Service to operate efficiently.

. the standard ‘specifies the requirements for trsegahe installation,
commissioning, and testing of fire hydrant systewithin buildings’

. the standard includes references in specific paresign for single floor
buildings, for example, there is a specific valoedingle floor buildings in
Table 4 of clause 3.3 with respect to the desigsirafiitaneous hose streams

. the standard includes references in specific pardesign for multi-storey
buildings, for example, clause 5.1.5 states:
Where the door of the enclosure is on a glazed exterior wall of a multi-storey
building, either a verandah or other assembly area shall be provided extending

at least 1m in front and 1m either side of the enclosure to provide protection
from falling glass.

This evidence leads me to the view that NZS 4518 Xpecifies requirements for
fire hydrant systems for both single floor and milttor buildings.

Department of Building and Housing 18 5 November 2010



Reference 2001 Determination 2010/105

9.6

9.7

9.8

9.9

9.10

9.11

9.12

NZS 4510:2008 Fire hydrant systems for buildings

With respect to the requirements of the new stahtiaS 4510:2008, | note the
foreword to the standard states:

...the Standard also provides information on the provision of hydrants to protect
low-rise buildings (see Appendix C). Given that this is a new addition to the
Standard, the committee decided to made this appendix informative (that is, not
mandatory) rather than normative (mandatory).

The new Appendix C (referred to in the foreword\N&S 4510:2008) states:

This informative Appendix has been introduced to provide guidelines for the
provision of hydrants to protect low-rise buildings such as warehouses and
shopping malls.

| do not agree with the statement of the fire eegis that NZS 4510:2008 notes the
installation of hydrants in single floor buildingsnew and not currently mandatory.
The requirement for the installation of hydrantsimgle floor buildings is not new,
however, the explicit framework and guidelines paed for this type of installation
(in Appendix C) are new, and these guidelines tadagunt of the fact that there are
differences in the way that the Fire Service omrathen fighting fires in low-rise
buildings compared to high-rise buildings. | therefdo not agree with the
statement of the fire engineers that because NZ28:2608 now specifically
provides guidance for single storey and low risédngs, these requirements are
new.

C/AS1 requirements

Paragraph 8.2.1 of C/AS1 states ‘Where requiredidbje 4.1, a fire hydrant system
shall be installed.’ | note there is no disputd tha C/AS1 Table 4.1 minimum fire
safety precautions for this building include aéftnydrant system’ (Type 18c) that is
‘Required where Fire Service hose run distancen fitee Fire Service vehicular
access (see [Subparagraph] 8.1.1) to any poinhpfi@or, is greater than 75m.’

The fire engineers have stated that ‘Technicallyagnee... that a type 18c system is
required by C/AS1 to comply with NZS 4510:1998.’ejfthen go on to state that
the standard has a zero hydrant system applicalhe touilding.

| do not accept the argument of the fire engindaasNZS 4510:1998 does not
provide information on installing a hydrant in agle level building and that a ‘zero
hydrant system’ applies to the building. Therefdm@n of the view that the third
amended fire safety design does not comply withS1/A respect of the provision
of fire hydrants, and does not comply with the isgaent of Clause C3.3.9 that
‘The fire safety systems installed shall facilitéte specific needs of fire service
personnel to ... control the spread of fire.’

This element of the third amended fire safety desrgs intended to comply with
C/AS1, being the relevant Compliance Document.té loat compliance with
C/AS1 is one way, but not the only way, of compéywith the requirements of the
Building Code. That is to say, the building couldesigned to comply with the
Building Code by way of an alternative solution.
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9.13

9.14

9.15

9.16

9.17

9.18

9.19

Fire ratings and firecell size
Firecell size

I note that C/AS1 is structured to look at fireegtgfrequirements on a firecell by
firecell basis, and the standard application ofpswgraph 4.2.4 is to a large, single
floor firecell. The office area is a separate faéand contains an intermediate floor,
but is not a fully fire separated upper level. Eiere subparagraph 4.2.4 can be
applied to the single storey warehouse firecelydwer effective venting is required
(refer to paragraphs 9.31 to 9.34).

S rating calculations and the Eurocode time equivalence method calculation

| note that Subparagraph 5.6.11 of C/AS1 statesefire hazard category 4
applies to a given purpose group (see Table 2h&)Strating associated with the
firecell shall be determined by fire engineeringida...’ | observe that the third
amended fire safety design notes that:
New Zealand Building Code compliance is generally demonstrated using [C/AS1] for
New Zealand Building Code Clauses C1, C2, C3, C3, Fire Safety, and the Acceptable

Solutions [F6/AS1] and [F8/AS1]. One Alternative Solution is provided to address
smoke control for intermediate floors.

It is clear that the calculations for the S ratasgociated with the warehouse firecell
cannot be considered as complying with C/AS1 asifipdire engineering design is
required and therefore this design must be corsidas outside the scope of C/AS1
and must be considered as a proposed alternalivioso

The fire engineers have stated the basis of thsiification is that ‘the methodology
approved and applied in Table 5.1 of C/AS1 canxteapolated and applied to
[FHCA4 firecells].’

I note that Table 5.1 is entitled ‘Values gfdr calculating the S ratings for Fire
Hazard Categories 1, 2, and 3'. Note 7 of the tatd&es:

For firecells which differ from these assumptions, especially with regard to the
materials of construction, more accurate answers may be obtained with specific fire
engineering design, which is mandatory for fire hazard category 4.

C/ASL1 is clear that fire hazard category 4 fireselearly require specific fire
engineering design. The specific engineering desiupatever methodology is
chosen, may use the Eurocode method, and sholldiea full analysis of the fire
effects within the building, describing the methad and all the assumptions
made.

The third amended fire safety design, and suppléangmformation (provided as a
part of the submission from the owner’s legal adraslated 2 February 2010),
includes:

. the spreadsheet calculation for the S rated wadied on the industry standard
Eurocode calculation, and a peer review of theutalon

. information on S rating provided by 150mm minimumckness S rated walls.
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9.20

9.21

9.22

9.23

9.24

9.25

9.26

The supplementary information provided was in respao the second draft
determination, which found that full engineerindcagations that set out the inputs,
assumptions, and limitations should be provided part of the fire design.

| accept that the third amended fire safety deamgphthe supplementary information
is sufficient to support the calculation of theang, and therefore demonstrate
compliance with the Building Code.

The application of F rating to the wall between the two firecells

In accordance with Subparagraph 5.3.1 of C/AStatkhgs apply to primary and
secondary elements within a firecell, including ivaind floors which are fire
separations, together with their supporting eleshaithin the same firecell. In
accordance with Subparagraph 5.3.2:

‘S ratings apply to:

(@ Primary elements which, within a firecell, provide stability to an external wall
not permitted to have 100% unprotected area due to:

0] proximity of the building to a relevant boundary, or

(i)  the configuration of the building or siting of adjacent buildings, where
there is a threat of fire spread to sleeping purpose groups.

(b)  Secondary elements forming parts of an external wall which are not permitted
to be unprotected areas.

(c)  All primary elements, in any building with an escape height exceeding 25m
(see Paragraph 5.7.7).

(d)  Fire separations between firecells containing other property.

(e) Fire separations in firecells which require subdivision due to restrictions on floor
areas (see Paragraph 4.2.3).

() Buildings containing car parking (see Paragraph 6.10.3).

The applicant contends that Subparagraph 5.3.p(#esa. | am of the view that the
floor area restrictions in Subparagraph 4.2.3 daapply to the warehouse firecell
and therefore Subparagraph 5.3.2(e) does not apply.

The third amended fire safety report details thatihg, derived from C/AS1 Table
4.1, as F60 and that it is applicable to the irgkefinecell separation wall, which will
be two way 60/60/60 fire rated and the doors betvike two firecells, which will
be -/60/30 smoke rated.

The fire engineers have stated ‘...an S rating doespply to the internal office to
warehouse firecell wall under the provisions of S1A'Subparagraph] 5.3.2. This
internal wall is not providing stability to an extal boundary wall. Therefore the

F60 rating is correctly applied.’

Based on the evidence that the F60 wall is notignog stability to the external
walls that require an S rating be applied (Subpardy5.3.2(a)) and that the floor
area restrictions of Subparagraph 4.2.3 do notygiulbparagraph 5.3.2(e)), |
accept that the third amended fire safety reparpiees with C/AS1 in respect of
the fire resistance rating applied to the intemaill, between the two firecells.
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Effective fire venting
Effective fire venting

9.27 In Determination 2010/004, | discussed the desggituires of firecells and their
performance in severe fire conditions, and | said:

Where a firecell has fire rated roof elements, this provides a mechanism for allowing
the roof structure to sustain its capacity in severe fire conditions ...

The provision of effective venting to 15% of the firecell roof area is an overarching
temperature control device, which provides a mechanism for allowing a non rated roof
structure to maintain its capacity in severe fire conditions ...

Typically, a firecell roof will collapse in severe fire conditions where:

. there is no S rating applied (i.e. in the remote from boundary case and
therefore the elements supporting the roof are not fire rated); and

. there is not 15% effective venting provided to the firecell roof area.

... | am of the view that provision of effective venting is a critical performance
characteristic for Subparagraph 4.2.4, unless there is another safety mechanism to
control firecell temperature and firecell size.

9.28 | acknowledge there are difficult issues with theerpretation of C/AS1.
Determination 2010/004 explained my interpretabb®Subparagraphs 4.2.3 and
4.2.4 of C/AS1 in respect to the building work adesed in that Determination. |
acknowledge there has been ongoing debate abmét igmies; however | believe
the view | took of how C/AS1 should be interpreteals correct.

9.29 | have discussed requirements for the protectidirefighters in paragraph 7, and |
note, in particular, the following about the reguirents of the Building Code:

. The Building Code has significant requirementstifi@r protection of
firefighters requiring time for firefighters to egrout firefighting operations
without injury due to loss of structural stabilipnd fire safety systems to
facilitate the specific needs of firefighters tontol the spread of fire and
protect property.

. Building Code Clauses C4.3.1, C4.3.2, and C4.3.8trallow firefighters time
to undertake firefighting operations without injudyie to loss of structural
stability. Firefighting operations refers to a widage of firefighting
activities, including controlling the spread offirand extinguishing fire,
undertaking rescue operations and protecting ptppEnerefore, the Building
Code requires that buildings be designed to aliosfihters time to
undertake firefighting operations without injuryedto loss of the building’s
structural stability.
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9.30 In addition to the comments | made in Determinai0a0/004, | note the following
about the application of the Building Code:

The functional requirement C4.2 requires that ‘Buigs shall be constructed
to maintain structural stability in fire.’

Clause C4.3.1 requires that ‘Structural elementsudtlings shall have fire
resistance ratings appropriate to the functiorhefalements ...".

The means of maintaining structural stability dgrfime could include
protection (e.g. rating), the size of building etnts (e.g. over design) or
limiting the assault (e.qg. fire venting, sprinklers

Effective fire venting is required by Subparagrdph.4 for unsprinklered,
single floor buildings, with unlimited floor area@non rated roof elements as
a mechanism to limit the assault, as the effedtreeventing allows the fire to
vent through the roof, thereby reducing the tentpeean the building and
allowing structural elements to maintain their gigbfor a longer period of
time.

The use of GRP panels to provide effective fire venting

9.31 I have carefully considered the arguments put fodviny the parties, the expert, and
information provided as discussed in paragraphahd,l note the following points:

there is no definition for effective fire ventingpnsequently it is difficult for
any manufacturer to market their product as satigfthis criteria

the use of GRP roof panels as effective fire venisncommon practice, and
such panels have been in use to provide ventingiForears

historically, the industry has been of the viewd amade the assumption, that
GRP roof panels melted to some extent to provide &ied smoke venting

there is some evidence starting to emerge thaBRIe roof panels commonly
used in New Zealand may not perform to the assymeddrmance level of
the product, however, at the current time, thislence is in the form of small
scale, limited testing

some manufacturers of GRP roof panels have stagdheir products cannot
be used to provide effective fire venting, and stypes of unreinforced
plastics are being used instead

the evidence supporting the use of GRP roof pangisovide effective roof
venting is subjective and empirical at best, angisdwot have a very strong
scientific basis.

9.32 | agree with the comments of the owner, fire engisand expert that at a national
level, further research is required by the industihe rationale, means, and
scientific basis for effective fire venting usindgR8 roof panels must be examined
by the industry.
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9.33

9.34

9.35

9.36

9.37

| also note that C/AS1 is generally considered epradive in terms of the
performance of the building in severe fire condisioFurther, | note that there are
compensating features with respect to this buildihthe firecell design, which
include, the provision of about 20% of the roofeapeovided with GRP roof panels
to the warehouse firecell, the S rating that idiagdo the exterior firecell walls,
and the firecells are fire separated and the o#frea is small.

However, despite this, | am of the view that thelemce and information provided
to me about the rationale and means of effectreevienting through using the GRP
roof panels is not sufficient to demonstrate BuitdCode compliance. Therefore,
due to the lack of scientific evidence availabléhéd time, | conclude there is
insufficient information to demonstrate that thedramended fire safety design, in
respect of the GRP roof panels, meets the perfarensguirements of Building
Code Clause C4.3.1.

Conclusion

In summary, | have reached the following conclusiahout the third amended fire
safety design:

. the third amended fire safety design does not theeBuilding Code
requirements with respect to the provision of fiyelrants (refer to paragraphs
9.3109.12)

o the third amended fire design does not satisfy @/A&ble 4.1/Type
18c), which was the proposed means of compliance

o this element of the fire safety design may be axkbre by way of an
alternative solution

. the third amended fire safety design complies WitAS1 with respect to the
design of the F rating and firecell size, and, glaith the supplementary
information provided (refer to paragraph 9.19kufficient to demonstrate
compliance with the Building Code as an alternasiokition (refer to
paragraphs 9.13 to 9.26)

. there is insufficient information to demonstratattthe third amended fire
safety design using GRP roof panels to provideeeired effective venting
complies with Building Code Clause C4.3.1 (refep&wagraphs 9.31 to 9.34)

o] | have discussed this matter further in paragr&oB8 to 9.46, with
respect to the building as constructed.

| note that the Department is currently consultingproposals to change the
Building Code requirements and associated docunfengsotection from fire. The
proposed new Clause C, along with the proposedveeification method, sets out a
method for specific designs to comply with the Bunf Code.

The proposed new verification method would reqtheeanalysis of the effects on a
proposed building of a set of up to ten standaeldcenarios, with the parameters
specified for pre and post-flashover conditionssthroviding more of a basis for
specific engineering fire design to be undertaken.
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Modification of the Building Code

9.38 |take the view that under sections 188(1) and 3§8] of the Act | have the power
to modify the authority’s decision to grant thelting consent by adding a waiver
or modification of the Building Code subject to @ggpropriate conditions.

9.39 Inthe circumstances, | consider it is reasonabteagppropriate to incorporate a
modification of Building Code Clause C4.3.1 in tdetermination. | have
concluded (refer to paragraph 9.35) that theressfficient information to
demonstrate that the third amended fire safetygdesising GRP roof panels to
provide the necessary effective fire venting, caegolvith Clause C4.3.1. Therefore,
the modification of Clause C4.3.1 is such, if amynodification of the extent to
which the building must comply with Clause C4.3[his modification arises from
the use of GRP roof panels as the means effectavgdnting without evidence that
provides reasonable grounds of the performancleeopanels.

9.40 The relevant objective of Clause C4 is to ‘Safeduymeople from injury due to loss
of structural stability during fire’ and the releatéunctional requirement of Clause
C4 is to ‘Allow fire service personnel adequatedita undertake rescue and
firefighting operations’.

9.41 | note that there are compensating features wépee to this building of the
firecell design, with respect to a C/AS1 complidasign (refer to paragraph 9.33),
which include:

. the provision of about 20% of the roof area prodidéth GRP roof panels
. the S rating that is applied to the exterior fiteaalls
. the firecells are fire separated and the offica @&esmall.

9.42 | also note that the use of GRP roof panels ast@ftefire venting is common
practice, there is empirical evidence that suppbesuse of this product and
historically the industry has been of the view tB&P roof panels melted to some
extent to provide heat and smoke venting.

9.43  While the third amended fire safety design didd@nonstrate compliance of the
GRP roof panels, | am of the view that the modtfaaof the performance
requirement C4.3.1 is minimal in this case in teahthe relevant objective and
functional requirement of Clause C4 (refer to peaiph 9.40), because of the
compensating features. | also note that the préibabf the performance of the
venting in making a difference in terms of struatwgtability in a particular fire is
relatively low, although not negligible. It requsra number of low probability and
adverse circumstances, each to occur as partatiawar fire event, such as a
worst case fire or fire service intervention ocmgrate in the fire sequence.
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9.44 | have also considered section 4 of the Act andickened the principles to be
applied in performing functions or duties or exsimg powers under the Act and |
have taken account of the following principles:

. Section 4(h), which requires consideration of teasonable expectations of a
person who is authorised by law to enter a buildongndertake rescue
operations or firefighting to be protected fronunyj or illness when doing so’.

. Section 4(f), which requires consideration of ‘thgortance of standards of
building design and construction in achieving caampde with the building
code’.

. Section 4(b), which requires ‘the need to ensuaédny harmful effect on
human health resulting from the use of particulalding methods or products
of a particular building design, or from buildingwik, is prevented or
minimised’.

9.45 | am of the view that the modification to the perfi@nce requirement C4.3.1 is
minimal and does not adversely affect these priasip

9.46  Therefore, | consider it reasonable to incorposateodification of Clause C4.3.1 in
this determination. The modification of Clause C#i3 such, if any, a modification
of the extent to which the building must complym@lause C4.3.1. This
modification arises from the use of GRP roof pamasithe means effective fire
venting without evidence that provides reasonaldergs of the performance of the
panels.
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10.  Decision
10.1 In accordance with section 188 of the Act | herdbtermine that:

. the original fire safety design for the buildingedonot comply with the
Building Code; and

. the third amended fire safety design for the buoggdi

o0 does not comply with the Building Code in respddhe provision of
fire hydrants

o does not comply with the Building Code in respddhe information
provided to support the design of the GRP roof [satweprovide
effective roof venting.

10.2 I also modify the authority’s decision to issue thelding consent by incorporating
into that building consent a modification of Buiidi Code Clause C4.3.1 with
respect to the GRP roof panels provided as effedie venting as specified in
paragraph 9.46 of this determination.

Signed for and on behalf of the Chief Executivéhef Department of Building and Housing
on 5 November 2010.

John Gardiner
Manager Deter minations
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11.
111

Appendix
The relevant clauses of the Building Code are:

Clause A2—INTERPRETATION

Fire Safety system The combination of all methods used in a building to warn people of an
emergency, provide for safe evacuation, and restrict the spread of fire, and includes both
active and passive systems.

Clause C2—MEANS OF ESCAPE

OBJECTIVE

C2.1 The objective of this provision is to:

(a) Safeguard people from injury or illness from a fire while escaping to a safe place, and

(b)  Facilitate fire rescue operations.

Clause C3—SPREAD OF FIRE

OBJECTIVE

C3.1 The objective of this provision is to:

(@) Safeguard people from injury or illness when evacuating a building during fire.
(b)  Provide protection to fire service personnel during firefighting operations...
FUNCTIONAL REQUIREMENT

C3.2 Buildings shall be provided with safeguards against fire spread so that:

(b)  Firefighters may undertake rescue operations and protect property,

PERFORMANCE

C3.3.9 The fire safety systems installed shall facilitate the specific needs of
fire service personnel to:

(a) Carry out rescue operations, and.

(b)  Control the spread of fire.

Clause C4 - STRUCTURAL STABILITY DURING FIRE

OBJECTIVE

C4.1 The objective of this provision is to:

(@)  Safeguard people from injury due to loss of structural stability during fire, and
FUNCTIONAL REQUIREMENT

C4.2 Buildings shall be constructed to maintain structural stability during fire to:

(b)  Allow fire service personnel adequate time to undertake rescue and firefighting
operations, and...

PERFORMANCE

C4.3.1 Structural elements of buildings shall have fire resistance appropriate to the function
of the elements, the fire load, the fire intensity, the fire hazard, the height of the buildings
and the fire control facilities external to and within them.

C4.3.2 Structural elements shall have a fire resistance of no less than that of any element to
which they provide support within the same firecell.

C4.3.1 Collapse of elements having lesser fire resistance shall not cause the consequential
collapse of elements required to have a higher fire resistance.
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Except for Table 4.1, 4.1/2 and 5.1, which areuded in paragraph 0 — 11.5, the

Determination 2010/105

relevant key parts of the compliance document C/Agsdrred to in the
determination are:

C/AS1 Text
Subparagraph | Except as permitted by Paragraph 4.2.4, the floor area of an unsprinklered
423 firecell to which an S rating applies, shall not exceed the maximum firecell
floor area given in the following table.
Fire hazard category =~ Maximum firecell floor area (m2)
(from Table 2.1)
1 5000
2 2500
3 1500
4 Specific fire engineering design required
Subparagraph | In an unsprinklered single floor building where the building elements
42.4 supporting the roof are not fire rated, the firecell floor area may be unlimited
provided that no less that 15% of the roof area (distributed evenly throughout
the firecell) is designed for effective fire venting.
Subparagraph | F ratings apply to primary and secondary elements within a firecell, including
53.1 walls and floors which are fire separations, together with their supporting
elements within the same firecell.
Subparagraph | S ratings apply to:
532 (a) Primary elements which, within a firecell, provide stability to an external
wall not permitted to have 100 unprotected area due to:
(i) proximity of the building to a relevant boundary, or
(ii) the configuration of the building or siting of adjacent buildings, where
there is a threat of fire spread to sleeping purpose groups.
(b) Secondary elements forming parts of an external wall which are not
permitted to be unprotected areas.
(c) All primary elements, in any building with an escape height exceeding
25m (see also Paragraph 5.7.7).
(d) Fire separations between firecells containing other property.
(e) Fire separations in firecells which require subdivision due to restrictions
on floor areas (see Paragraph 4.2.3).
(f) Buildings containing car parking (see Paragraph 6.10.3).
Subparagraph | Where fire hazard category 4 applies to a given purpose group (see Table
5.6.11 2.1), the S rating associated with the firecell shall be determined by fire
engineering design, except that where there are multiple purpose groups on
that floor, only one of which is in fire hazard category 4, the concession
available from Paragraph 5.6.12 may apply.
Subparagraph | (a) In buildings with two or more full floors, or the total aggregated area of the
5.6.13 intermediate floors in a firecell exceeds 35m?, all floors shall be sprinkler
protected.
(b) For a single storey building in which an intermediate floor not exceeding
35m’is provided 5.6.13(a) does not apply, but the building shall be
considered by specific fire engineering design under Paragraph 5.6.11.
Subparagraph | Except where permitted by Paragraphs 6.21.4 to 6.22.14, smoke control in
6.21.3 firecells containing intermediate floors shall be by specific fire engineering
design.
Subparagraph | Where required by Table 4.1, a fire hydrant system shall be installed. Refer to
8.2.1 Appendix A, Paragraph A2.1.1, Type 18 for fire hydrant system requirements.
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433 441,452 453 4.54, 457, 458 4589, 4510, 4513,

,6.7.1,6.81, 6.8.5 6.8.6 6101, 11.1, 615.1, 6199, &6

Special applications

Mot requirad where:

i} the escape roures sarva an occupant load
of no mere than 50 in pwpese groups C5
faxcluding early chidhood centres), CM, VL,
Wi, VH and WE ar

il the escape routes are for purpose group 54
and serve no mara than 10 beds, {or 20 beds
for rampars huts, see Paragraph 6.20.6), or

il exit doars from purpose group SA and SR
firecells open directly onto a safe place ar an
axtarnal safe path (saa Paragraph 3.14).

Where anly a single escape route is available,
ra lass than a Type 4 alarm is required. Sea
Paragraph 3.15.3 for situations whara sprinklars
ara raguired.

Fequirad where Fire Sarvice hose run distanca,
from tha Fira Sarvice vahicular access (sae
Paragraph 8.1.1) to any point on any floar, is
greater than 75 m.

Tha smoke detection elemart is Type &
within firecels containing slaeping
accommodation. (Sea Appardix A for
dascription of Typa 5]

A direct connaction to the Fire Service is not
required provided a telaphone is installed and
frealy available at all imas to enable 111 calls
to be made.

The numbered references are more fully explained in Appendix &. Throughout Table 4.1 dark shading identifiss where

11.3 Table 4.1 of C/AS1:
Table 4.1: Fire Safety Precautions
Key to table references
Part 3 Paragraphs 3.1.5, 3.13.1 and 3.19.2
Part 4 Paragraphs 4.3
Part5 Paragraph . 5 :
Part & Paragraph .
£.23.1 (d), B 2, 68233
Part 8 Paragraphs ,8.2.2
Appendix A Paragraphs A1.1.1 and A1.
Fire safety pracautions
Type Description
1 Domestic smcka alarm systam.
2 Manual fira alarm systam.
3 Automnatic fire alamn systarn with heat
detectors and manual call points.
4 Automatic fira alamm systam with smoke
detectors and manual call points.
5 Automatic fira alarm systam with modifiad
smokeheat detection and manual call points.
] Automatic fira sprinklar system with manual
call paints.
7 Automatic fire sprinkler system with smicke
detectors and manual call points.
8 ‘Wioice communication systam.
a Smaoke control in air handling system.
10 Matural smoke vanting.
11 Mechanical smaoka extract.
12 Ma Type 12 curraritly s pecified.
13 Pressurisation of safe paths.
14 Fira hosa reals.
15 Fira Sarvice lift control.
16 ‘isibility in @scape routes.
17 Ernargency alectrical pawar supply.
18 Fira hiydrant systam.
19 Refuge araas.
20. Fira systemns carntra.
Mioite:
sprinklers are requirsd,
11.4 Table 4.1/2 of C/AS1 (extract):

Occupant load 101 to 500

Purpose FHC oOmlor =4m lor 4m
group single two 1o
floor) floors) <10 m
WL
WM
WH
[Mote 5]
af 3f 5] b 5]
16 16 1| 16 16

Department of Building and Housing
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Table 4.1/2 - Fire safety precautions for active purposa group firecells

=25 m

Escape height
10 m

25m over
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11.5 Table 5.1 of C/AS1:

Table 5.1:  Values of t, for Calculating the § Ratings for Fira Hazard Categories 1, 2and 3

Paragraphs 2.2.1, 5,62, 55.3, 8.10.5, 6.20.15

Fire Hazard Category 1 Fire Hazard Catagory 2 Fire Hazard Catagory 3
[FLED = 400 M.J/m?) (FLED = 800 MJ/m#) {FLED = 1200 MJ/m?)
Bplhy Bplh B d By
A 000 005 010 015 020 000 005 010 015 020 000 005 010 015 020
0,05 or less an B0 BO 40 4D 180 120 100 B0 B0 240 180 140 140 120
0.06 8y EBEQ BO 40 4D 180 110 90 B0 20 240 180 140 120 N0
007 FOOOED 40 40 4D 180 100 80 BOD 7O 220 180 140 120 110
0,08 70 S0 40 40 30 140 @0 B0 7O 70 220 140 120 M0 100
000 60 40 A0 30 30 140 o0 80 70 7O 200 140 110 110 100
0.10 60 40 A0 30 30 120 B0 TO 70 70 180 140 110 100 100
0.11 50 40 30 30 3D Mo 80 70 70O B0 160 120 1100 100 100
0.12 50 400 30 30 30 100 70 70 BD EO 10 1D 100 100 an
0.13 50 400 30 300 30 100 7 70 B0 B0 1600 110 100 00 a0
0.14 50 30 30 30 30 90 70 60 60 B0 140 100 1000 @0 &80
016 40 30 30 30 30 B0 70 &0 B0 B0 1200 100 G0 o0 a0
018 40 30 a0 30 30 Bl B0 &0 B0 EO 110 100 o0 o0 ao
017 40 30 30 30 30 80 B0 60 6D B0 10 Qo 8 o0 ao
01e 40 300 30 30 30 78O &0 BD ED 10 Qo o0 o0 an
019 30 30 30 30 3o 7aOB3 B0 B0 @D 110 Qo oo ed 8o
0.20 30 30 30 30 30 70 @1 60 6D B0 1000 40 800 80 &80
025 orgreater 30 30 30 30 30 60 /0 6D BD  BO a0 80 80 BO B0

Motas:

1.

2

3

LN

E

g

Cretermining S rating

5 = kt. whera k = 1.0for unsprinklered firecells and 0.5 for sprinklersd firecails. Thersfore in this table the t, valuss

are the same as the 5 ratings for unsprinklered firecells.

Interpretation

L = floor area of firecal (m')

&, = area ofvertical openings in external walls of the firecal im")

Ay = area of horizontal openings in roof of frecall (mf)

Linsar interpolation is permitted where values of AL /&y or ApRSAf lie betwesn those given in the table,

Location of openings

Cp=nings to allow fire venting should be located in the most practicable manner to provids effective cross-

ventilaiion, This reduces structural fire severity and facilitates fire fighting opsrations.

Effective openings

21 Only those areas of external walls and roofs which can dependably provide airflow to and from the fire shall b=
used in caleulating A, and Ag. Such areas include windows containing non-fire resistant glase and likely to break
shortly after exposure to significant heat

bi&n allowance can be made for airleakags through the extermal wall of the bulafng emvelope. The allowanes for incusion
in A, shall ke no greater than 0.1% of the external wal area whare the walis linad intemally, and 0.5% if unlired.

ciOnly roof vanting which iz specifically designed to open or melt rapidly in the event of fire shall be included in
the area &y,

diFar single floor bulldings or the top floor of multi-floor bwidings, whers the structural systam supparting the roof
is non-rated and directly exposed to the fire (e no cailing installed), Ay (A may be taken as 0.2,

Areas not regarded as openings

For the purposs of calculating A, it shall be szsumed that doors in external walls are closad. Wall areas clad in

sheet metal shall not be included in the area A,

Intermediate floors

‘Where a firecel containg intermediate floors, separate calculations shall b= made to determine t,, first by taking A

as the total floor area in the firecall (as defined in Paragraph 2.3.3), then by taking A; separately as the floor area of

each level. The highest value of t, shall be usad to detarmine the 5 rating,

. Background to table

Table 5.1 ie darived using Equation E2 from &nnex E, Eurocods DD EMY 1981-2-2; 1998, Eurccods 1: Basiz of Design
and Actione on Structurss, Part 2.2 Actions on Structures Exposed to Fire (togsther with United Kingdom Mational
Application Document); British Standards Institution, London, England, & firscail height of 3.0 m has been azsumed
and 3 thermal inertia factor comesponding to the most severe conditions (i.e, those which generate the highest 1,
values and which correspond to use of K, = 0.08 in Equation E3) for typical materials of firecell construcon. For
firecels which differ from these agsumptions, espeacially with regard to the materials of construction, mone accurate
angwears may be obtained with specific fire engineering design, which is mandatory for fire hazard category 4.
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