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LIMITATIONS

This is an independent report prepared for the Ministry of Business, Innovation and
Employment (MBIE) by an Assessor contracted by the Chief Executive of the MBIE
to provide specific information on buildings as part of the Determination process
described in The Building Act 2004 section 187.

On completion, this report is to be provided to the MBIE official who requested the
report on behalf of the Chief Executive of the MBIE. Drafts or copies of the report are

not to be provided to any other person except as directed by the MBI
The investigation for this report was carried out to provide info i ifed by the @
MBIE.

the BIE,

y on its

Documents referred to in the preparation of this reporiyare provjded by
listed in section 2 of this report. Q\

The report is provided for the use of the M =‘r‘
findings and no liability to any third pa % ed. x
This report is subject to the a@ mpleteness &0 ation supplied.

ONEN
el

Thi rt is issued\ e with the Terms and Conditions as detailed and
d in the BRAN es Agreement for this work.

v
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1. BACKGROUND

MBIE have asked the author to review material provided in relation to an application
for determination on the compliance of a proposed fagade system at 12 Selwyn Road,
Cockle Bay, Auckland 2014 with the Fire Safety Clauses of the New Zealand Building
Code (NZBC).

The building owner is proposing to use a fagade system using Trespa Meteon panels
as the exterior cladding to an existing building in Auckland. The building has 4 levels
of apartments over a basement carpark; the exterior walls are timber-

Trespa Meteon panels are made of a fire-retardant high pressu
impregnated Kraft paper with a decorative finish. The propg 5

e Timber wall framing
e Cavity insulation (unknown) @
e 6mm fibre-cement sheet on outside
¢ Breathable membrane barrier @1
e Proprietary aluminium fram ing the 8 eon
panels. @
i ~ »P- Intertek in the USA

propeded system’s compliance with

mNAcorporates;

Fire testing to NFPA 285 on il system was

in 2009 which is beingirelipd on~tg support
the fire safety cl s% e test cited i
incorporated;

-19 the atiorrbatts

ach floor level

ral wool in
x& ype X gyps oard (to both faces)
s ‘Weatlmer resis embrane barrier

v minium frame (TS110-285) supporting the 8mm Trespa
%&: els

\ ntertek test results with the likely performance of the fagade system proposed to
baised in NZ; i.e., whether the fagade system would pass the NFPA 285 fire test and
therefore satisfy the NZBC in relation to spread of fire. Their report provides an
assessment for a range of permitted variations to two different Trespa Systems
previously subjected to NFPA 285 fire tests including the proposed system to be
installed at the property at 12 Selwyn Road.

Their report has not been accepted by Auckland Council.
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2. DOCUMENTATION

The Author was supplied with the following documentation.

1. Letter (Ref No: LNZ-A-0844) from Maynard Marks to MBIE dated 23 August
2017.

2. Application for Determination completed by Maynard Marks dated 23 August
2017.

3. Report on Trespa Meteon External Surface Finish Complian 0: 17037

Issue: C), Origin Fire Consultants, 30 May 2017.

Test Report on METEON-KRAFT FR 8mm Unicolor ed using a

TS110-285 System (Ref No: 3166173-10 Rev.3) tONFPA 285 2
edition by Intertek dated 29 April 2009.
. Drawings. T50 + Trespa HPL + RWU + \@y)es, Ref Noi+va
Prime Design.
6. Letter on Analysis and Extensio Tests wi

Cladding System Components je 00
d'R) August 2017.

Hughes Associates dat
in relation to Building

oad, Cockle Bay, Howick,

P

N

Q@\\f SC %§
This ed to whether the proposed fagade system would pass the NFPA
% e facade fire test and therefore would comply with C/AS2 paragraph 5.8
t ore with the relevant clause(s) of the NZBC. The supporting information
%é ed by the applicant is examined to determine if it gives ‘reasonable grounds’ to

%% bé satisfied that the fagade system would pass the NFPA 285 fire test.

Note that all mention of the Trespa Meteon panel in this report refers to the fire
retardant panel: grade EDF (Meteon® FR).
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4. DISCUSSION

4.1 Relevant NZBC Requirements
NZBC Clause C3.5 says:

C3.5 Buildings must be designed and constructed so that fire does not spread more than 3.5 m
vertically from the fire source over the external cladding of multi-level buildings.

NZBC Clause C3.7 says:

C3.7 External walls of buildings that are located closer than 1 m to the relevant bo t
property on which the building stands must either: @

(a) be constructed from materials which are not combustible building matesgl,
(b) for buildings in importance levels 3 and 4, be constructed from mate
radiant flux of 30 kW/mz, do not ignite for 30 minutes, or

at, n Subjected to
(c) for buildings in Importance Levels 1 and 2, be constructed fr erials that, when subjeeted to
radiant flux of 30 kW/mz, do not ignite for 15 minutes. @
56 the NZB ding in
i including
IAS2 statestha fellowing:

IYfeat released shall not exceed 50 MJ/m?
ph 5.8.1 do not apply if:

%he require ents%

ngymore than 1 mm in thickness and applied directly to a non-combustible

It should be noted that the NFPA 285 fire test does not explicitly provide data that
would permit Clause C3.7 to be evaluated based on the heat flux and time of
exposure. This aspect is not specific to this particular determination and is not
discussed further in this report. | have assumed that meeting the NFPA 285
acceptance criteria is sufficient to comply with C/AS2 5.8.2 b).

No information has been provided to me on whether the proposed Trespa cladding
system meets the performance criteria given in C/AS2 Paragraph 5.8.1 or not. The
standard fire test in C/AS2 Appendix C7.1 is ISO 5660 Part 1, a small-scale test
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measuring the rate of heat release from a sample of the cladding exposed to a radiant
heat flux of 50 kW/m?2. The test can accommodate a maximum sample with substrate
depth of 50 mm. Due to the small-scale, this test is not capable of evaluating the
potential influence of any joints and fixings in an external wall cladding system, or the
contribution of significant quantities of combustibles located within the external wall
(e.g. combustible cavity insulation). It can however, identify when the outer cladding
material alone poses a risk of propagating upward flame spread at the heat flux level
specified. The test is not suitable for all materials but would be expected to applicable
to a non-melting high pressure laminate material.

This could be an alternative pathway to demonstrating compliance
4.2 NFPA 285 Fire Test
4.2.1 General

the building, determining if fire could s
occur then it is presumed that fire
So on.

c nts (air gaps, fixings,
ill propagate up the exterior
hange the result from pass to

Ultimately, the combination g\all) the exterior
insulation etc) and ontribufe to whet
wall. Changing nt in the agsen
fail or vice i 1 shows g
calibration 0 gas bury g \dedfor the fire source: one inside the lower

room, d in the wi
ag\o test proce i owS.
X? ¢ Rgom b% at 0 min
. ow burrier on at 5 min
. turned off at 30 min
atd collection shall be continued until residual burning has stopped or 10
%‘ g : inutes has elapsed after gas flow was shut off. Any residual burning on

% the wall assembly shall be permitted to continue until extinguishment or

until 10 minutes has elapsed after the gas flow was shut off.
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-1.1 The perfagma
nd after the\

Two layers of %-in. (15 9-rmm) thick,
Type X. gypsum waltboard

Steel studs attached 10 angles

4in. x4 in. (102 mm x 102 mm) angle

Minimum
6-in. {1524nm)
concrete slab

te— Two layers of %-in.
gjs.s»m) thick,
ype X, gypsum wallboard

18 1t {549 m)

|

Window
opening
')
nimum
6-in. (152
/// concrete siab
not

NS
Figurc 7-1.1 Sidc @uﬁo systcm (; c|
Figu%@ of NFPA.28 on wall system (not to scale)
4. ceptance Crites sg
§ 85 (1998 edi 8-1.1 states:
a

>

t period 8-1.2 through 8-1.6 are met.

bearin | a\sk
th
ptance criteria for the NFPA 285 (1998 edition) test are:

8-1.2 Flame propagation shall not occur either vertically or laterally beyond the area of flame plume

. s &% b

all be considered as meeting the requirements for acceptable performance if during

impingement on the exterior face of the wall assembly. Propagation shall be judged to occur if one of the
following conditions is present:
(a) Temperatures of 1000°F (538°C) are attained at any of Thermocouple Nos. 11 and 14-17 [see Figure 4-

1.2(a)].

f the test wall assembly shall be judged on the basis of visual observations both during
¢ ion with the temperature data obtained during the test. An exterior non-load-

(b) Flames emitting from the surface of the exterior face reach a vertical elevation of 10 ft (3.05 m) above the
top of the window opening.
(c) Flames emitting from the surface of the exterior face reach a lateral distance of 5 ft (1.52 m) from the
vertical centreline of the window opening. Figure 8-1.2 provides a sketch showing these limits.
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8-1.3 Flame propagation shall not occur either vertically or laterally through the core components as
determined by the following:

(a) For wall systems constructed of exterior wall panels greater than 1/sin. (6.4 mm) thick having combustible
components [see Figure 4-1.2(a) and Figure 4-1.2(b), Details A and B], temperatures in the combustible
components shall not exceed 750°F (417°C) above ambient as measured by Thermocouple Nos. 28 and 31-40.
(b) For wall systems constructed of exterior wall panels that are 1/4in. (6.4 mm) thick or less, have combustible
components, and utilize a wall cavity with an air space [see Figure 4-1.2(a) and Figure 4-1.2(b), Detail C], the
following conditions shall be met:

1. Temperatures in the air cavity shall not exceed 1000°F {538°C) as measured by Thermocouple Nos. 28 and
31-40.

2. Temperatures in the wall cavity insulation shall not exceed 750°F (417°C) above ambient as measured by
Thermocouple Nos. 55-65.

(c) For wall systems constructed of exterior wall panels that are 1/ain. (6.4 mm) thick or less,ffa¥e combustible
components, and utilize a wall cavity without an air space [see Figure 4-1.2(a) and Figu , Detail D],

temperatures in the cavity insulation shall not exceed 750°F (417°C) above ambient
his determination sha%

Thermocouple Nos. 28 and 31-40.

8-1.4 Flame propagation shall not occur laterally beyond the limits of
be made based on the following:

(a) Flames do not occur over the surfaces of the exterior face
(b) Flames do not occur beyond the intersection of the test w;
(c) Flame propagation does not occur laterally through
following:

1. For wall systems constructed of exterior wall.pa
combustible components [see Figure 4-1.2,
combustible components shall not exceed
and 19.

g-Qurn roo

components, and utilize a
following condition shg

d 750°F (417°C) above ambient as measured by

aI efs that are 1/sin. (6.4 mm) thick or less, have combustible

vity Wi t an air space [see Figure 4-1.2(a) and Figure 4-1.2(b), Detail D],
t exceed 750°F (417°C) above ambient as measured by

) from the interior surface of the test wall assembly within the second floor
area shall °P (278°C) above their initial ambient temperature. This criterion is based on
Ther u [see Figure 4-1.2(c)].

.6 Fla kall not occur in the second floor room.
Paragraph 5.8.2 calls up the 1998 version of NFPA 285. However, the fire test

conducted by Intertek was conducted to the 2006 version. There were significant
editorial changes in the 2006 version. Technical changes addressed details about the
test specimen, documentation of the fire test, and testing instrumentation. However,
the performance criteria for passing the test appeared to be largely unchanged but
with some subtle changes in wording.

For example, from NFPA 285 (2006 edition):

o2
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10.2 Performance Criteria.
Exterior nonloadbearing wall assemblies and panels used as components of curtain wall assemblies shall be
considered as passing the fire test when the performance criteria specified in 10.2.1 through 10.2.5 are met during
the conduct of the fire test.

This contrasts with the 1998 edition which said “An exterior non-load-bearing wall
assembly shall be considered as meeting the requirements for acceptable
performance if during the 30-minute test period 8-1.2 through 8-1.6 are met.”

The submission from Auckland Council argued that, since the fire test had been

conducted to the 2006 edition, thermocouple data from the entire 40- period of
data collection be evaluated against the criteria and not only for period
as stated in the 1998 edition. They noted that Thermocouple e criteria

of 1000°F at 31 minutes and therefore the assembly did no

the 30-minute test. It also stated flames on ¢ > i the
established limit (10 ft above the top of the flames
i and none

that spread within the core components@x filtrate
of the thermocouples exceeded t its.
| also have examined clause (8,2 012 editi o which was

changed to read:

10.2 Performance Critprip?

The test specime | be’Cbn d as passing th

to 10.2.6 are m“urin {he 2Mminute fire exp P
| th ?%u de that the S

the performance criteria specified in 10.2.1
Chapter 8.

pecify the 30-minute test period in the 2006

A Was probably yni al since it existed in the 1998 edition and was
adgced in the 7| also noted that Intertek applied the 30-minute
on in evaluating test data for the Trespa Meteon panel and in concluding
t the speci%l;i t the requirements of the test standard.

havexo dispute the conclusions made in the Intertek test report. | also

|

c t the fire test conducted to the 2006 edition of NFPA 285 should be

t s valid and if the test had been conducted to the 1998 edition the same
ould have been expected.

4.3 Trespa System as Tested in NFPA 285

Details of the Trespa exterior wall cladding system are not reproduced here. They are
described in the Origin Fire Consultants report and other associated documentation.
However, for clarity we make a distinction between the Trespa Meteon exterior wall
assembly and the base wall assembly. In the NFPA 285 fire test, the Trespa Meteon
exterior wall assembly was installed over a framed base wall assembly.
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4.3.1 Base Wall Assembly

The base wall assembly was described in the Intertek Test Report on the METEON-
KRAFT FR 8mm Unicolor Panels installed using a TS110-285 System. The main

elements of the base wall assembly in the fire test were:

e 20g steel studs 6" x 1-5/8" (150 x 41 mm)
e 5/8” (15.8 mm) Type X gypsum board both sides

¢ R-19 unfaced thermal insulation batts (the material was not stated but was

most probably glass fibre) in the cavity between the steel studs
e 14g steel backing plate fitted horizontally between the steel.fl
Type X gypsum board on the exterior side of the assemb

support for the fixing hat channels of the Trespa Sy
the gypsum board.
or level.

e Mineral wool insulation (as firestopping) at

It is noted these components provide little addit udlshould ane
the outer layer of gypsum board and rea ifg and cavity

4.3.2 Trespa Meteon Exterior Wa

In the Trespa Meteon extegiQr sembly with
system, Vaproshield Wallshi ather resist
outermost gypsum ar the base

re

37 WEA

{101-000)

HORIZONTAL PANEL JOINT VERTICAL PANEL JOINT

FIGURE 2 - TS110 EXPOSED FASTENER SYSTEM

Figure 2.6 from the ICC Evaluation Service report ESR-1687 showing the panel support
method

Figure 2 TS110 exposed fastener system

and

the

ovided
s through

ach

&l exposed fastener

as installed over the
y. The 8 mm thick Meteon-

Kraft FR panel% d o aluminiu@ Is which in turn were fixed over
N A m)

&
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4.4 Variations to a Tested System

It is accepted that variations to tested systems are commonly proposed for various
reasons. Some standards are specific about what kinds of variations are acceptable,
while others are silent.

For example, NZS 4520 Section 4.3.1 (2010) states “For fire-resistant doorsets,
variations shall be permitted only if supported by a formal assessment that the fire-
resistant doorset is capable of achieving the FRR despite the minor departure from
the tested system, unless variation is permitted by AS1530.4".

NZS 4520 Section 4.3.2 goes on to give requirements for the
presentation of formal assessments, including the statement
by competent persons experienced in both testing and wri la
fire-resistant doorsets, as appropriate, of similar construction t

jon and
repared @

at proposed”.

AS 1530.4 (2005) includes the permissible vari
not require reference to the testing authority i

application of test data. For example, Se
framed wall systems may be appliedtq %%

ice for specifications of many fire-
of fire resistance test reports and

test labor: e

B rates an | ied fire testing laboratory providing AS1530.4 (and
%% e resistanc ices and has a long history of preparing assessments

assess fi

riations made to ed constructions. While BRANZ does not conduct NFPA

85 fire te cugrent staff do not have first-hand experience in conducting NFPA

285 figg te does have experience in providing assessments for other types

i . N preparing assessments on variations to fire rated construction, the

oach taken by BRANZ is to consider each change for the effect that it
ve on the overall performance of the assembly. In doing so, both scientific

ahd engineering principles will be applied along with past experiences obtained from
conducting and observing fire tests on similar constructions. As a rule, BRANZ tries
to satisfy itself that any proposed variation(s) would perform at least as well or better
than the tested component or method. The same philosophy might be applied to other
types of fire test such as NFPA 285 when evaluating possible variations to the tested

system.
" REPORT NUMBER: ISSUE DATE: PAGE: cw PNW<
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4.5 Hughes Associates Report

A letter from Hughes Associates dated 14 February 2014 provided an analysis and
extension of NFPA 285 fire tests that incorporated various exterior Trespa Meteon
wall panels and certain fixing systems used to install these panels. The exterior wall
configurations were a combination of Trespa Meteon wall panels, panel cladding
system components supplied by Trespa and other base wall assembly components
not part of panel cladding system.

The extension of NFPA 285 test results did not significantly change or infroduce new

combustible components to the assembly, and overall the changes we relatively
minor nature and considered the use of different types of weather arriers.
The author of the letter was Mr Jesse J. Beitel, who first-hand
experience with the NFPA 285 fire test method and he is a tandjng member

qualified to provide technical assessment on t

past-chair of the NFPA 285 technical committee. Id co
specimen tested to NFPA 285.
4.6 Changes to Trespa Syst in Ne

The Origin Fire Consultants r
System as it is intended to
relevant to the system intende
is an abridged extrag

ew Zealand. |
installed at e
o\ tablégivenin s

es the ch

jder Mr Beitel to
effect of a vata to

to the Trespa
ed only information

ad. The following table
the Origin Fire Consultants

report.
o) A@
Component -285 \\58” Origin Fire Comments
> USA Q Y4

e
WP

150 \gﬁ:tuds at
4Q0 vity

% batts, with
mi ol at each floor
% level\

gauge steel
cking plate horizontally
400mm crs to provide
nogging for the TS110
fixing points. Wall lined
both sides with 16mm Type
X plasterboard.

All joints stopped to level 2
finish. Vaproshield
wallshield weather
resistant barrier was
installed over the exterior
of the plasterboard.

&

Note Vaproshield
wallshield is no longer

Timber or steel stud
framed walls to NZS
3604 or specific
engineering design.
Studs typically 90mm
X 45mm timber or
90mm x 45mm steel.

Exterior cladding 6mm
James Hardie RAB
board.

Stamisol FA wrap,
Vaproshield
Wrapshield SA or
Vaproshield
Revealshield SA.

Internal lining 10mm
standard plasterboard
or thicker dependant
on whether the wall

Wall framing should
remain in place for the
duration of the 30-
minute test and not
contribute to the fire
growth.

The New Zealand wall
construction exterior
lining is non-
combustible so should
be equivalent to
plasterboard.

The vapour barriers
included the tested
barrier are either
polypropylene or
polyester and all less
than 1mm thick The
Stamisol FA wrap is

manufactured. It has been | requires a fire rating. 0.35mm, the
Wrapshield SA is
0.57mm thick and the
REPORT NUMBER: ISSUE DATE: PAGE: cw PNW
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superseded with wallshield
IT which is 0.63mm thick.

Revealshield SA is
0.48mm thick. These
should not contribute
any more to fire
spread than the
original wrap.

Bracket system

Trespa's TS110 exposed
fastener system (see
Figure 2) for use with 5/16-
inch, 3/8-inch and 1/2-inch
(8 mm, 10 mm and 13 mm)
panels utilizes two
aluminum substructure
components: a J-channel
and a hat channel (see
Figure 1). The J-channel
has an overall width of 3
inches (76 mm) and a total
depth of 1 inch (25 mm).
The hat channel has an
overall width of 53/4 incl
(146 mm) and a tot

of 1 inch (25 mm

q

T50VR and T50BR
aluminium brackets

A

Similar concepts

D

Bracket material

The TS110 s

?@

Alumini

%

Similar

Bracket spaci

600mm ce|
) test.

%
o 600mm

rizontally dependant
on wind loading and
800mm vertically.

Similar

Br.

Q@

D

o

gto

éha hat

chaphe talled
verti d connected to
the underlying structure of

building. The spacing
of the channels and their
attachment to the substrate
must be in accordance with
the project-specific
structural calculations
provided by the building
designer. The substructure
channel anchorage to
attach the channels to the
building must be of
stainless steel.

Vertical fixings at 610mm
centres.

14g x 75mm timber tek
screw. One per
bracket. Bracket
spacing listed above.

Similar
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Panel fixing to
bracket

Trespa Meteon FR wall
panels must be secured to
the TS110 substructure
system using 1-inch-long
(25 mm), Torx head, No.
12-11, stainless steel
screws. Each wall panel, at
the panel attachment point,
must be predrilled
maintaining a minimum
fastener edge distance of 2
inches (50 mm).

4.8mm dia aluminium
rivets with 16mm dia
heads

Steel vs aluminium
rivets. Rivets less

robust in a fire as it
has a lower melting

point.

Several panels fell off
in the test suggesting
that in fire the panel
rather than the fixing is
the weak link. The

tempe| ein the
cayi ove the

i st
t'2549C so

xre area are unlikely
all off.

RY

No of fixings per
sheet

584mm maximum spacing

unf’spacing <
m. If three g
Dmore fixings i

Largersp r NZ
®

D

Panel thickness

SN

in.o
direction thei@
centreg’
N (\\ =)
D

Same.

The O

@%
©

A\

demohg¥cate compliance with the New Zealand Building Code Clauses C3.5
a

he cladding is fixed to a steel stud or timber framed wall, the exterior of
framing must be lined with a noncombustible cladding system such as fibre
cement sheet to protect the framing from the effects of fire.

2. The fixing method of the support structure and the panels to the support
structure must not deviate from the Trespa, Profix and Prime Design Technical
literature listed in section 3.

3. Fixings at closer spacings are acceptable when required to meet structural
requirements.”
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| have the following remarks to make:

Base Wall Assembly

The reference to ‘non-combustible cladding material such as fibre cement’ without
further qualification is inadequate. In my opinion, it is necessary to provide a reasoned
basis or evidence for why it is expected that the non-combustible material would
remain in place during the period of fire exposure, and therefore prevent flames/gases
penetrating into the cavity and spreading to combustible material such as timber
framing and combustible insulation. As a general comment 15.8 mm thick gypsum

plasterboard used in the NFPA 285 test would be expected to have be ipg resistant

properties than 6 mm fibre cement board.

Some fibre cement products are known to crack and fall @
On the other hand, some fibre cement products are used

prevent combustible framing
would mean that propy

jals from igniting. This
be identified using named

products and inst Q
A perhaps | i i gtQorganic fibre content in fibre cement
board it/mi p te'st and therefore might not be classified

as amo ible matey; e =f/usually the heat contribution is very low and
t% ome building des\deemed fibre cement to be a non-combustible

a hile othe
e context©Qithe N 285 fire test, it is very important that any variation should
not result(in’s orfal fuel contributing to the external flaming. Allowing light timber

ification. There needs to be evidence provided that the board protecting
ming will stay in place during the period of exposure. Based on the information
provided, the variation proposed to the base wall assembly could reasonably be

@ expected to perform more poorly in comparison to the tested assembly.

Panel fixing to the bracket

Fixing Trespa Meteon FR wall panels to the substructure with aluminium rivets rather
than steel screws would most probably cause more panels to fall, or panels to fall
sooner than for the case where steel screws have been used. This change does not
improve or maintain the performance of the system compared to that in the fire test.
While it might not result in increased flaming above the windows opening, it is

" REPORT NUMBER: ISSUE DATE: PAGE: (}W PNW‘
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generally undesirable behaviour increasing the hazard of falling materials onto fire
fighters or others located below. Depending on the combustibility of the panels, there
is also the possibility of fire spread if the panels are flaming when they fall. It is
however noted that the NZBC does not specifically address this type of failure mode
of non-structural panels.

Number of fixings per sheet

I note that increasing the spacing of the fixings is not likely to improve the performance
of the system compared to that in the fire test. Itis not really known if the gerformance
would be maintained or not.

Mineral fibre insulation as firestopping
There is no mention of the need for mineral fibre ins ati&r topping at e2

floor level in the conclusion in Origin Fire Cons report.” This should\not

omitted from the specification unless justificatigfds .

Trespa Meteon FR panels @

| have assumed that the Tresp “ fanels use@e}s €k fire test are
0 Ne

identical in formulation to thepa d to be us ealand and they are
the fire-retardant grade as p

4.7 AucklangdXQ
| have the fj @
2017 onb "
io . Noco%%

Se 5.

C/AS2 582 b) is the compliance option proposed by the applicant. i.e. exterior
surf in uirements in C/AS2 would be satisfied if: “The entire wall

e een tested at full scale in accordance with NFPA 285 and has

e test criteria.”

NFPA 285 because it varies from the tested specimen and therefore the design
is an alternative solution. | do not accept this and believe that variations made
to a tested system should be considered on their merits.

a%
@ land Council submission argues the cladding system has not been tested to

| agree that, if considered as an alternative solution, the NFPA 285 fire test does
not provide sufficient data to demonstrate compliance with NZBC Clause C3.7.
However, if considered as an acceptable solution, passing the NFPA 285 fire
test along together with satisfying all other requirements in C/AS2 is sufficient to
demonstrate compliance with NZBC Clause C.
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EXTRACTS OR ABRIDGMENTS OF THIS REPORT SHALL NOT BE PUBLISHED WITHOUT PERMISSION FROM BRANZ LTD



The submission from Auckland Council also argues that the 10 ft (3.05 m) flame
height limit in NFPA 285 does not satisfy the fire spread height of 3.5 m given in
Clause C3.5 due to the elevation of the fire source. They argued that the fire
source was the burner inside the lower room and the vertical distance should be
measured from the position of the burner rather than from the top of the window
opening.

The Building Code defines fire source as follows:

fire source means the combination of the ignition source and the item first
ignited within a room, space, or firecell, which combination is copSidered to
be the origin of the fire for the purposes of design.

jon, it is
d n adwsm

While | accept that it is valid for Auckland Council to offer
by no means conclusive. As someone who was perso
on the quantification of Clause C3.5, | can say thati
that the opening in the exterior wall be treated

demonstrate compliance with Clau

Section 6

No comment.

Section 7
| have dis ers ralsed e acceptance criteria and test
duratlon% 2.2 of th|

¢ test on the@% panel was not provided to me and | have no

n of the standard is silent on whether variation by formal opinion
This is not the same as ‘providing no scope’ as stated in the

d Councul submission.
%t on 10

I have independently reviewed the Origin Fire Consultants Report as discussed
in section 4.6 of this report and have no further comment to make here.

Section 11
No comment.
" REPORT NUMBER: ISSUE DATE: PAGE: C?W PNW'
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Section 12

As is the case for fire resistance testing, replicate tests are not required.
However, when carrying out assessments on variations to tested assemblies, it
is prudent to err on the side of caution.

Section 13

This is not relevant as the NFPA 285 is a means of compliance with C/AS2.

Section 14,
No comment. @ &
Section 15. &@ @
Only the differences between the 1998 and 200@5 oi\fhe standard.are %
relevant to this determination. @

5. CONCLUSION

The proposed cladding system @@i 12 Sel@ ;ckle Bay is
m.

substantively different from the
¢ The base wall mb e timber fra dnspecified cavity insulation

instead of with (mostly li re insulation as tested.

b ent sheet(ig o d on the outside of the framing
erboard. The latter would be expected
perties than the former.

i m thick gyp
better fige @a
@ inium su pusilre’for the Trespa panels differs from that tested.

N\
.
0 no
that the proposed cladding system would pass the NFPA 285 acceptance
jferia and therefore comply with the NZBC. In my opinion, greater justification and

% §§ more detailed specification of the components would be necessary.

apel fixi y have larger spacings compared to that tested.
sral.fibre insulation firestopping at each level is possibly omitted but

There is an alternative pathway using C/AS2 paragraph 5.8.1 to achieve compliance
i.e. fire test to 1ISO 5660.1. No information regarding this option was provided.

While it is still possible the proposed cladding system could pass the NFPA 285
acceptance criteria if it were subjected to the fire test, | could not be confident of that
result based on the information provided to me.
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6. ADDENDUM

This addendum contains material subsequent to the issue of Draft Determination
2976 dated 26 September 2017.

6.1 Documentation

The following additional documents were reviewed.

BRANZ Fire Assessment Report FAR4206 dated 14 March 2014.
BRANZ Fire Resistance Test Report FR2494 dated 12 March
MBIE Draft Determination 2976 dated 26 September 2017.
Letter from Firenze (for and on behalf of Auckland Cou
September 2017.

Letter from Decortech to Maynard Marks dated 04

pPONdA

o o

Letter from Maynard Marks to MBIE dat r 2017.

o N

AWTA Test Report dated 22 Jul roup No. ification). 2
pages.
9. Letter from Maynard Marks @@ber 2017 &%
With attachments 12 pages.

6.2 Base Wall Struct@ %
0 upgrade the b James Hardie JHETGR60a

{ ernal wall assembly with a fire
oaistructed as shown in Figure 3. The
g\dre to be replaced with the aluminium
panels. Additionally, it is proposed to install a
um plasterboard between the RAB and the timber

€ applicant also proposes to replace the previously
ings with 5.0mm stainless steel blind rivets with a 16mm

syste

ra n the ext
sed alumjnium t
ead and 04’%253 eel mandrel with fixing centres as per the NFPA 285 tested

The ca ulation in the NFPA 285 test specimen is now stated to be a mineral

-combustible) as confirmed by Christine Tromp from Trespa. This was not

icitly stated in the NFPA 285 test report. | had previously assumed it was a glass
fibre blanket.

The BRANZ fire test report FR2494 from which the JHETGR60a specification was
derived provided observations about the behaviour of a 6.0 mm thick Villaboard and
a 7.5 mm thick Harditex board fixed to a timber frame and directly exposed to the
furnace gases in a fire resistance test. It stated that at 10.5 minutes there was a 3 mm
crack in the Villaboard and at 20 minutes, the Harditex had a 5 mm wide crack with
flaming coming from the timber stud behind. These observations are made from a
viewing port into the furnace so that the face exposed to the furnace gases can be

r2017. 5 pages.
Letter from Origin Fire Consultants to Maynar, s dated 10 Octobgr 201Y
15 pages.
65% 0
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seen. | would expect the proposed 6.0 mm thick RAB proposed to be used in the wall
at 12 Selwyn Road would perform no better than either of these boards.

Fire resistance ratings are determined based on limiting the temperature and spread
of flames/gases reaching the unexposed side of the wall. Consideration of conditions
within the cavity and the possible involvement of combustible materials in the cavity
is not part of the required performance criteria in a standard fire resistance test.
However, observations in the fire resistance test indicated that neither 6.0 mm thick
Villaboard nor 7.5 mm thick Harditex board are sufficiently thick/robust to prevent
flame entry into the wall cavity. | would surmise that 6.0 mm thick RA ard would

also not be sufficient. To address this concern, the applicant propo d a layer
of 13 mm thick Fyreline gypsum plasterboard between the timber
framing. &

WALL HEIGHTS

This fire rated system has been tested
with a stud height of 3m maximum.
The fire rated walls built close to
boundary are also required to achieve
post fire stability in either drection in
accorcance with the NZBC verification

N\
13mm o.

@% e \ b

Recommendations

Figure 3 Extract from James Hardie Specification JHETGR60a
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6.3 12 Selwyn Road - Conclusion

| have reviewed the proposed exterior wall assembly as described in the Maynard
Marks letter of 25 October 2017 which now includes installing a layer of 13 mm
Fyreline gypsum plasterboard between the timber framing and RAB of the base wall
assembly. The applicant also agrees to use 5.0 mm stainless steel blind rivets with a
16mm head and 304 stainless steel mandrel with fixing centres as per the NFPA 285
tested system.

With these changes, | am satisfied that the exterior wall system now proposed for
installation at 12 Selwyn Road, Auckland would most likely pass the 285 fire

test.
6.4 Application of C/AS2 Paragraph 5.8 b
In their letter of 10 October 2017, the applican xkedMor advice “o ra

cladding system meets the external fire spreeg rements ptable

Solutions based on successful testin @ outer cla se 5.8.1,

whether or not the cladding s @mtes co tib ponents or
d.

component configurations that m rtical fire

Paragraph 5.8.1 has b co y interpi
cladding material pporting substr&te
This is because is a benc

g 100 mm

dding) was considered. This also means that combustible

singNgPfashion to igtex
surface lining ( a
@ aterials (suck as timber framing, battens and insulation boards or blankets) located

within th between the interior lining and the exterior cladding materials
ha quired to meet the minimum fire property requirement as given in
S2 than some specific requirements where foamed plastics are used).

e of a bench-scale fire test such as ISO 5660 to evaluate risk of vertical fire
spread has significant limitations especially if the substructure supporting the cladding
contains combustible materials. For materials that do not meet the requirements, the
option of a full-scale test of the external wall system such as NFPA 285 is provided.
Clearly this type of larger scale fire test of the entire external wall system provides a
much more comprehensive evaluation of the risk of vertical fire spread compared to
ISO 5660, however it is many times more expensive to carry out (tens of thousands
of dollars) compared to around $2000 for the ISO 5660 test. The NFPA 285 or similar
large-scale fire test facilities are also not available within New Zealand at this time.
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Over recent months and particularly in light of the Grenfell Tower fire in London, the
potential hazards associated with combustible external wall construction has been
highlighted with devastating effect. It is also apparent that combustible materials
within the wall cavity as well as, or in combination with, a combustible outermost
cladding material can greatly influence external vertical fire spread. This raises the
question of whether past practice of only considering fire properties of the innermost
lining and outmost cladding materials needs to be reconsidered — at least for higher
risk buildings.

In my opinion, it is necessary to match the building fire risk with the le nd cost of

fire compliance testing to be required by the compliance docu might be
considered that for lower risk applications the ISO 5660 test i it; , ever for
e I
e orall)

higher risk applications NFPA 285 or similar would be riate or the
paragraph 5.8.1 criteria could be extended to apply to other (s combustib

materials within the cavity. These are not strai rward Mechnical isions
Guidance from the regulator is needed based ions of the Vg \coste

and benefits.

Regarding the building at 12 Sel
which indicates that the Trespa owly fails t paragraph 5.8.1

criteria based on the total at released i a over a 15 minute
period from the start of the test ¥4 I st result was provided.
The ISO 5660 test p e e samples be subjected to
the test proced@

A
A
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