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INTRODUCTION

1.1

1.2

1.3

1.4

This report presents an appraisal of the fire resistance performance of the Firetech-60W X
timber doorset design based primarily on the doorset as described in report RO7LO6B, N
when modified as detailed in this report.
Firetech-60W doorsets are required to be capable of performances of 30 or 60 minutes \“:“”
integrity and insulation with respect to BS 476: Part 22: 1987, depending on design. -&';i'-::'
r"'\,
)
The data referred to in Section 3 (Supporting Data) of this report has been considered-for
the purpose of this appraisal, which has been prepared based on the principj;es\»’;& Fire
Test Study Group Resolution 82, 2001. A%

e
« ANS

G
This report may only be reproduced in full without modifications by the iéport sponsor.

Copies, extracts, or abridgments of this report in any form shall not be,g{s lished by other
organisations without permission of Exova Warringtonfire Aus Pty Lkd."x g

REQUIREMENTS ol

2.1

2.2

2.3

oA
Doorsets will be installed into structural opening&ﬁ%vithin supporting construction of
brickwork, concrete blocks, or reinforced concrete’having shown by fire testing to be
capable of supporting steel doorsets withoqpfﬁ'étriment for the required period of 60
minutes S
Doorsets will be in the fully closed andJa’lthed position and will be constructed in a similar
manner from materials and comporleﬁ‘t\s of the same manufacture and equivalent quality
as tested or, as otherwise apprais&@by Exova Warringtonfire.
A2
Further requirements relating:te specific modifications may be stated in the appropriate
Appendices of this repon.4(§¢"
i~V

A~
Ny

§
CONCLUSIONS

3.1

3.3

© Exova Warringtonfire Aus Pty Ltd 2009-2013

N

AN

Integrity p,e\(‘fgrmance
RS

&N
If the »@@\Brset design known as Firetech-60W, primarily represented by the specimen
doqfé& as described in RO7L06B had been modified as described in this report, it is
exb"écted they would have been capable of performances of 30 or 60 minutes integrity,

. ‘depending on design, if tested in a similar manner.

y

Insulation performance

When uninsulated features are absent, the modified doorsets are fully insulated and the
expected performance 60 minutes insulation as defined in Clause 6 of BS 476: Part 22:
1987.

When the cumulative area of uninsulated features present is equivalent of up to 20% of

the leaf area, the doorsets are partially insulated, and the expected performance is 60
minutes insulation as defined in Clause 7 of BS 476: Part 22: 1987.

Exova ||||l||



3.4

3.5

3.6

3.7

3.8

3.9

3.10

3.1

3.12
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Uninsulated features, or features associated with 30 minutes insulation

Appendix 17:
Steel door frames for outward opening doorsets: 30 minutes insulation

Appendix 18:
Steel angle-section door frames: 30 minutes insulation

Appendix 20: N
Air transfer grilles: uninsulated Q‘};\
N
Appendix 8: <<~)\ 4
Uninsulated glazed apertures: uninsulated .0
ONY
Asahi wire reinforced glass: Appendix 8 Q»
b

Appendix 8 considers 7.2mm thick Asahi wire reinforced glass f/dbi,\é'bplications requiring
N .

60 minutes integrity.

o

While the glazing details assessed in Appendix 8 are sum\a‘ﬁrted implicitly by the available
test data, it is necessary to provide a qualified stateme_@b '

Accordingly, it is considered that:

>
Insulated glazing: Appenqli()ﬁ”\‘té
\ o

The the proposed doorsets fitted with @errtures glazed with 7.2mm thick Asahi wire
reinforced glass as described in Ag sendix 8 would represent reasonable designs
for specimens to be offered for actual testing in accordance with BS 476: Part 22:
1987 with the intention of achieving a performance of 60 minutes integrity.

&>
A o

Y
Appendix 16 considerg.@ﬁ?nm thick Hengbao FFB-25, 30mm thick Shenzhen Shekou
Longdian glass or, \2§ﬁ1m thick Keymax EI60 60-25 insulated glass for applications
requiring 60 minutqé%tegrity and insulation, and 25mm thick FFB-25 insulated glass for
applications reqwﬁﬁg 60 minutes integrity and 30 minutes insulation.
N

While the q@filng details assessed in Appendix 16 cannot be formally assessed, they are
supportedsimplicitly by the available test data and it is necessary to provide a qualified
statep{@ﬁ . Accordingly, it is considered that:

B\

f/{

The peformances of the proposed doorsets fitted with apertures glazed with 25mm
thick Hengbao FFB-25 glass may be subject to small tolerances with respect to the
required periods if a representative specimen of a doorset fitted with the proposed
insulated glazing were to be actually tested.

The the proposed doorsets fitted with apertures glazed with 30mm thick Shenzhen
Shekou Longdian glass or, 25mm thick Keymax EI60 60-25 represent reasonable
designs for specimens to be offered for actual testing in accordance with BS 476:
Part 22: 1987 with the intention of achieving a performance of 60 minutes integrity
and 30 minutes insulation.

Exova ||
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Adjacent construction: Appendices 14, 15, and 19

313 For the purpose of this assessment, doorsets are interpreted as elements comprising
opening leaves and the immediate perimeter frame members. The interpretation of
adjacent areas of fixed side and transom panels is at the discretion of the relevant

authority.
Supporting test data, doorset specifications \x\\‘
&
3.14 The supporting data has been accepted at face value as providing an adequate |nle§§Tlon

of the stated performance in the cited test reports. Acceptance of the data has“been
informed by either HKAS accreditation of the relevant test laboratories or, the existence of
an applicable HOKLAS MRA with a test laboratory. \i\l\

r\\

3.156 Where the density of timber components, and proprietary details~ of particleboard,
intumescent materials, and mineral-based boards may not be ﬂgﬂy described in the
relevant test reports, this Conclusion is conditional on the\f\‘avallablhty of written

confirmation by the testing laboratory. - C\
O
Ok
Smoke control doorsets o\
\\>(“J
3.16 Doorsets consistent with Option 1 as descrlbed\“h Appendix 28 are expected to be

capable of satisfying the functional reqwrementg\ﬁf Clause E9.1 of the Hong Kong Code
of Practice For Fire safety in Buildings, 2011\yi/hen opening towards the direction of smoke
exposure. y\

3.17 Doorsets consistent with Option 2 as @éscnbed in Appendix 28, for leakage performance
only, are expected to be capable@\satlsfylng Clauses E9.1 of the Hong Kong Code of
Practice For Fire safety in Bwlﬁ)ngs 2011 when opening towards or away from the
direction of smoke exposure

(;\
/xu
Validity of supporth\gﬁiata
3.18 This Conclus,lorwé condltlonal on the supporting test and assessment reports being
currently valid, An expired report invalidates this Conclusion.
a\\.
\:\\:\(\:\\(N
@
e~
\\

© Exova Warringtonfire Aus Pty Ltd 2009-2013 EXOVG "l“l'
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4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

Exova Warringtonfire A

This assessment report does not provide an endorsement by Exova Warringtonfire Aus
Pty Ltd of the actual products supplied.

The conclusions of this assessment may be used to directly assess fire hazard, but it
should be recognised that a single test method will not provide a full assessment of fire

hazard under all conditions.

/Q

.\

Because of the nature of fire testing, and the consequent difficulty in quanhfymg&he
uncertainty of measurement, it is not possible to provide a stated degree of accura@(r "The
inherent variability in test procedures, materials and methods of construngn and
installation may lead to variations in performance between elementsof similar

construction.

\\\\\

The assessment can therefore only relate to the actual prototype t St\%;pemmens testing
conditions and methodology described in the supporting data, and does not imply any
performance abilities of constructions of subsequent manufacturQ\

This assessment is based on information and expe Kf@@e available at the time of

preparation. The published procedures for the conductjo

tests and the assessment of

test results are the subject of constant review and lmprovement and it is recommended
that this report be reviewed on or, before, the state@texplry date.

xS

The technical content of this report re axhs the intellectual property of Exova
Warringtonfire. Therefore to maintain its app cablllty, if contradictory evidence becomes
available the assessment will be uncondmonally withdrawn and Garish Crown Fire
Engineering & Consultancy be notlflngQm writing. Similarly, the assessment is invalidated
if the assessed construction is subs@quently tested because actual test data is deemed to
take precedence over an expres\é opinion.

The information contained m¢hls report shall not be used for the assessment of variations
other than those stated: trﬁhe conclusions above. The assessment is valid provided no
modifications are m{
should be con3|ste\m
referenced docq@@hts

\\v

Q“to the systems detailed in this report. All details of construction
Wwith the requirements stated in the relevant test reports and all

This assess(nent is only valid if accompanied by full copies of the indicated supporting

data.

x\f;'

us t

oty Ltd 2009
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5 DECLARATION BY:
GARISH CROWN FIRE ENGINEERING &
CONSULTANCY >
By distributing copies of this report we, Garish Crown Fire Engineering & Consultancy, \\(‘O
confirm that: v
S

to our knowledge the component or element of structure, which is the subject of\jf:*
this assessment, has not been subjected to a fire test to the Standard agalnsp\\\
which this assessment is being made, &Q

we agree to withdraw this assessment from circulation should the comippnent or
element of structure be the subject of a fire test to the Standard aga@g t which this
assessment is being made, oo

AN

L\
we are not aware of any information that could adversely affect the conclusions of
this assessment; if we subsequently become aware of any;\such information, we
agree to ask the assessing authority to withdraw the aSs‘;essment

AUTHORISATION BY: ..
EXOVA WARRINGTONFIR?:‘ AUS PTY LTD

6.1
6.2
N
\"‘,\\’\r\/
O
RS
63>
"N
AN
\/\ 4
% ,~\\.'>
R\
N\Q\
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SUPPORTING DATA

The following report summaries are provided for information only. Reference shall be \»v\x;}?
made to complete copies of the reports for full specifications. N
T QH‘\\
RO7L06B w \
A report of a fire resistance test by RED stated to be in accordance with BS 476: Part 22: ii“?-“
1987 on single-acting, double-leaf timber doorset. Both door leaves were nommally
2300mm high by 1050mm wide by 50mm thick. The leaf core comprised a 40mm thlc‘k\
timber framework of perimeter stiles and rails and intermediate rails infilled with verﬁbal
timber lamels. The core construction was clad on both sides with 5mm thick ply bd and
lipped on all edges with 10mm thick timber. A cylindrical latch and top and bQ§t f flush
bolts were fitted, but were not engaged during the test. \f\\

S
The passive leaf was fitted with an aperture of nominal sight size, A141mm high by
186mm wide glazed with Pyroshield glass retained using System QOKBI},IS The active leaf
was similarly glazed with an aperture having a nominal sight: ,‘{1%9 of 815mm high by

315mm wide. (\){b

Palusol based intumescent seals were fitted as follows: “éﬁnm wide seal in the head of
the frame reveals, 30mm wide seals in the hanging Ja@bs and two 15mm wide seals in
the rebated meeting edges. The hinges blades: Ware bedded on intumescent sheet
material. xS
<\,

The leaves were fitted with overhead surfag@émounted closers on the exposed face and
were hung in a timber frame to open towatds the furnace. The timber door frame profiles
were fixed to a plywood sub-frame Con\jealed by planted architraves.

Integrity : 67 mlr}\@;s no failure
Insulation : 67 tes
Test Date : 14\‘December 2007
Test Sponsor : ;\Génsh Crown Fire Engineering & Consultancy
&)
\5%\
FR2962 s

A report of a fu*é%esnstance test stated to be in accordance with BS 476: Part 22: 1987 on
a latched, qugTe acting, single-leaf doorset. The leaf was 2060mm high by 890mm wide
by 50mm\ thick, and based on an internal timber framework of laminated perimeter stiles
and raUs and mid-rail, infilled with further vertical laminations, plywood facings, and

tlmla@déaf edge lippings.

Cy,’Fhe doorset included a transom panel similar to door leaf construction. The transom panel

“~lower edge and top edge of the leaf were rebated. Two 15mm wide intumescent seals

were fitted in the frame reveals and in the lower edge of the transom panel.

Integrity : 62 minutes, no failure

Insulation : 62 minutes

Test Date : 19" December 2000

Test Sponsor : The sponsor of this report has provided permission for its use in

support of this assessment.
* A section of lipping had charred away near a bottom corner after 51 minutes. After 57

minutes, the leaf was penetrated, by charring, near the bottom hinge. Intermittent flaming
was observed at the lockset position after 59 minutes.

Warringtonfire Aus Pty Ltd 2009-2013 EXOVG "l!“l
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7.4 FR3063
A report of a fire resistance test by BRANZ stated to be in accordance with BS 476: Part
22: 1987 on a latched and bolted, single-acting, unequal-width, double-leaf doorset. The
leaf construction comprised an internal perimeter timber framework, a continuous
particleboard infill panel, mineral based sub-facings, plywood skins, and timber lippings.
The leaves were 2300mm high by 800mm and 350mm wide by 48mm thick. The main
leaf was mounted on three butt hinges, and the half-leaf on three spring hinges. The
leaves opened towards the furnace. &.
&\’
30mm wide intumescent seals were fitted in the frame reveals with all the hinge bla 5
bedded on 2mm thick intumescent material. A 15mm wide seal was fitted in each Qf\\t
rebated meeting edges. The seals were interrupted at the lock and flush bolt p%ﬂons A
glazed aperture of sight size 1000mm by 200mm was fitted in the main leaf. The teaf was
fitted with a cylindrical lockset, which interrupted the intumescent seals, and\a\h overhead

surface mounted closer on the exposed side. \x
Integrity : 48 minutes* Y /\
Insulation : 48 minutes N
Test Date : 4" February 2002 - A
Test Sponsor : The sponsor of this report has providéd permission for its use in
support of this assessment. v\ )
o\

*Loss of integrity was caused by sustained flaming of\\ﬂwe unexposed glazing beads. The
test was discontinued after 63 minutes without any “further events that would otherwise
constitute loss of integrity. The maximum recof‘déd leaf edge movement relative to the
door frame was 10mm. A\\:\w

N

g
75 FR3064 &>
A report of a fire resistance test b.y@\?ANZ stated to be in accordance with BS 476: Part

22: 1987 on a latched and“\*bolted double-acting, double-leaf doorset. The leaf
construction comprised arb\mternal perimeter timber framework, a continuous
particleboard infill panel, mhs»\éral based sub-facings, plywood skins, and timber lippings.

The leaves were 2299m@Wgh by 1100mm and 350mm wide by 48mm thick. The leaves

were mounted on dlff%ﬁent models of floorspring closers.

Two 10mm W|dQ\mtumescent seals were fitted in the frame reveals. A 30mm wide seal
was fitted in ohé meeting edge. Additional lengths of 10mm wide seal were fitted at the
top centre pbsmons The active leaf was fitted with a cylindrical lockset. The passive leaf
was fnxed\ét the top and bottom by barrel bolts fixed to the exposed face of the leaf.

m\ &,/

Inte\g‘ﬁty : 51 minutes*
Insulation : 51 minutes
. Test Date : 7" February 2002
;;\:;}7" Test Sponsor : The sponsor of this report has provided permission for its use in
O support of this assessment.
Ny
NS *Loss of integrity was caused by sustained flaming from the top centre position on the

passive leaf. Test discontinued after 63 minutes, when sustained flaming was observed at
the top centre position of the active leaf. The maximum recorded leaf edge deflection
relative to the door frame was 11mm, and the maximum relative movement between the
meeting edges was 10mm.

[
-xova Warringtonfire Aus Pty Ltd 2009-2013 EXOVO “l”"
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FR3101

A report of a fire resistance test by BRANZ stated to be in accordance with BS 476: Part
22: 1987 on a latched, single-acting, single-leaf doorset. The leaf construction comprised
an internal framework and infill of laminated timber sections, mineral based sub-facings,
plywood skins, and timber lippings. The leaf was 2300mm high by 900mm wide by 48mm
thick and was mounted on three spring hinges in a timber frame to open towards the
furnace.

30mm wide intumescent seals were fitted in the frame reveals with additional 10mm w1de\\
seals adjacent to the hinges. All hinge blades were bedded on 2mm thick intumescent
material. The leaf was fitted with a cylindrical lockset and an overhead surface mot{n\ted

closer on the exposed side. V\\
Integrity : 61 minutes* (\}3@/
Insulation : 52 minutes** &

Test Date ! 4t February 2002 \“

The sponsor of this report has provided pé@\ssmn for its use in
support of this assessment..

Test Sponsor

:\;‘:w

= Ny
*Loss of integrity was caused localised penetration and flanﬂn‘g of the leaf approximately

o

.2 Test Sponsor

Warringtonfire Aus Pty Ltd 2009-2013

100mm up from its lower edge. «\\ 3
**No readings were available after 52 minutes bec/ags\é of damage to the thermocouple
wiring. N
&:v
\\:\v
FR3028 \1\
A report of a fire resistance test by BRA[&J}Z stated to be in accordance with BS 476: Part
22: 1987 on a latched and bolted, smgl_%Lactlng, double-leaf doorset. The leaf construction
comprised an internal framework @;d infill of laminated timber sections, mineral based
sub-facings, plywood skins, andJ timber lippings. The leaves were 2270mm high by
990mm wide by 49mm thick nd were mounted on three butt hinges in a back-filled steel
frame to open towards the m\\hace
’\/&”
30mm wide mtumesc\ejgf{*\seals were fitted in the top and hanging edges of the leaves with
the hinge blades be@iﬂed on 2mm thick intumescent material. The meeting edge of the
passive leaf was ﬁfted with a centrally located, 10mm wide intumescent seal, with two
offset seals in the meeting edge of the active leaf. The leaf was fitted with a cylindrical
lockset, wh}ch interrupted the intumescent seals, and an overhead surface mounted
closer on- ’the exposed side.

< \»

Integﬁy : 65 minutes, cotton pad held just above the lock position
lation : 65 minutes
?ﬁest Date : 1! October 2002

The sponsor of this report has provided permission for its use in
support of this assessment.

Exova ||||H|
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CERTIFIRE - CF185

Certificate of conformity CF185 defines a scope of application for the System 90 Plus
glazing system for Lorient Polyproducts Ltd. The certification includes manufacture under
an approved quality system and fire resistance test data in accordance with BS 476: Part
22:1987.

Certifire is operated by Warringtonfire Certification, which is accredited by UKAS to EN
450011:1988 (ISO/IEC Guide 65:1996).

AN
A soft copy of CF185 can be downloaded from: C”T’\
http://www.warringtonfire.net/certifire/ e
~ f\i‘év
"\(\‘)
CERTIFIRE - CF201 oS

Certificate of conformity CF201 defines a scope of application for the Sys:jggm 630 glazing
system for Lorient Polyproducts Ltd. The certification includes manufacture under an
approved quality system and fire resistance test data in accordance (Wﬁh BS 476: Part 22:

1987. N
] 57 )
AL
Certifire is operated by Warringtonfire Certification, which i&s{\a\ccredited by UKAS to EN
450011:1988 (ISO/IEC Guide 65:1996). \;\q\\
o
A soft copy of CF201 can be downloaded from: _A\;;b"“’
http://www.warringtonfire.net/certifire/ N
a9
.\\'@w"
CERTIFIRE — CF487 &

o
Certificate of conformity CF487 defingsa scope of application for the Pyroplex FG60
glazing system for Reddiplex plc., The certification includes manufacture under an
approved quality system and fire r&@stance test data in accordance with BS 476: Part 22:
1987. O

>

Certifire is operated by Wa@?ﬁgtonfire Certification, which is accredited by UKAS to EN
450011:1988 (ISO/IEC%Q@He 65:1996).

A _.\Qlu,
A soft copy of CF4§~1§\8an be downloaded from:
http://www.war,riggtbnfire.net/certifire/
\'\\«v

P

D
CERTIFIRE - CF316

Certifi é?’é of conformity CF316 defines a scope of application for the Pyroglaze 60
glggfhé system for Mann McGowan Fabrications Ltd. The certification includes

r\(gpﬁufacture under an approved quality system and fire resistance test data in

<, accordance with BS 476: Part 22: 1987.

Certifire is operated by Warringtonfire Certification, which is accredited by UKAS to EN
450011:1988 (ISO/IEC Guide 65:1996).

A soft copy of CF316 can be downloaded from:
http://www.warringtonfire.net/certifire/

Exova |||
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7.12 RF00010
A report of a fire resistance test by Chiltern International Fire Ltd in accordance with BS
476: Part 22: 1987 on a single-acting, single-leaf doorset that opened towards the heating
conditions. The door leaf was 2040mm high by 828mm wide by 52.5mm thick and
comprised a core of flaxboard of nominally 477kg/m within a perimeter timber framework
of nominally 711-793kg/m®, and plywood facings. The leaves were hung in a sapele
hardwood timber frame.

The leaf was hung on three SOSS 2188SS stainless steel concealed hinges. Both hlnge\\“?'
components, in the leaf edge and in the frame, were fully bedded on Lorient mtumesceﬁ\t

mastic. A latch was fitted but was disabled for the purpose of the test. \“;’\
Y

Integrity : 64 minutes* &{\)

Insulation : 64 minutes S

Test Date : 21 February 2000 &

Test Sponsor : N V Tools Ltd, who have authorised Massford (HP% Ltd to give

permission for the use of this data. /

* Sustained flaming was observed from approximately mid- he\@ht upwards at both the

leading and hanging edges. \&,

oY

DO

7.13 BETC-NH-2005-426 NG
A report of a fire resistance test by the Bmldlng “E“nglneerlng Testing Center of China
Academy of Building Research stated to be in a@cbrdance with BS 476: Part 22: 1987 on
a fully glazed, double-leaf, double-acting, doqrset of overall size 2300m high by 2100mm
wide. Ry ¥

\,/
The leaves were 2190mm high by 998:ﬁm wide glazed with 25mm thick Hengbao FFB-25
insulated glass of nominal sight \S_lZe was 2135mm high by 827mm wide (from the
drawings). \u,
>

The perimeter framework Q@the leaves was based on steel rectangular hollow sections
faced on both sides with. «mem thick ‘Fire-resistant material’ to form the glazing channels.
The leaves were mong“h ed on Dorma BTS 65 floorspring closers. The schedule of
components refers, t(i\a bolt, but this is not shown of the drawings.

Integrity Af‘\_\“\ : 80 minutes®

Insulation .~ 53 minutes**

Test Daters : 28" June 2005

Test %é?ﬁsor : Heshan Hengbao Fire Resistant Glass Factory Co Ltd, who has
(;’Q\ given permission to use this data.

“ﬂ_oss of integrity after 80 minutes occurred when ‘The glass on left door-leaf melted and
> fell off'. This is interpreted as failure with respect to the gap criteria of the testing standard.

O **Loss of insulation was caused by a temperature rise of 180°C rise on the pane in left
hand leaf. A temperature rise in excess of 180°C was recorded on the pane in the right
hand leaf after 58 minutes.
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A report of a fire resistance test by RED stated to be in accordance with BS 476: Part 22:
1987 on a single-acting, double-leaf, steel doorset that included a transom panel
separated from the leaves by a transom rail.

The door leaves were nominally 2400mm high by 1120mm wide by 44mm thick and the
transom panel was 400mm high. The construction of the leaves and transom panel was .
based on 1.2mm thick mild steel skins joined at the vertical edges with lockseam joints &
and closed with steel channels at the top and bottom edges. The core was an unspemﬂed\\w
paper honeycomb material. Additional reinforcement was provided at |ronmonge@
positions. \\

\»(’
Each meeting edge was fitted with a 1.2mm thick, h-section steel profile to prov@é’double
rebates of 26mm wide. The door leaves were hung in a hollow steel fra[:gé) in drywall
supporting construction to open away from the heating conditions. &S

&\

The passive leaf was mounted on four butt hinges, retained by top an‘»bottom flush bolts,
and was fitted with a Commy 103 overhead closer on the unexpo&e{d side. The active leaf
was latched, and was mounted on four spring hinges. A Q\

Each leaf was fitted with an aperture glazed with 6mm tt\IR\ Jlangang glass**. The sight
sizes were 1000mm high by 200mm wide in the left han\g eaf and 500mm by 500mm in
the right hand leaf. The glass edges were bedded on\\(s\éramlc fibre tape and retained by
mating, screw-fixed hollow steel beads. 7'\

o
The transom panel was retained in place "b‘}Z»RWo unspecified ‘drawer locks’ at each
vertical edge at 50mm from the corners, one such lock at the mid-point of the top
edge. The hollow transom rail section waj9/100mm deep by 80mm wide, with rebates of
23.5mm to locate the leaf and transoqj\panel edges. The ends of the transom rail were
bolted to the side jambs.

“Q”)
& w
Integrity : mmutes sustained flaming at the closer position*
Test Date : 7%0October 2005
Test Sponsor Lo \ﬁ'he sponsor of this report has provided permission for its use in
;\\-;\\?""support of this assessment.

Q
*After the initial IQ;ss of integrity at 27 minutes, subsequent integrity weaknesses occurred
at the right haﬁ‘d glazed aperture due to gap development after 47 minutes. At the left
hand glaz@%aperture a similar failure occurred after 71 minutes, and at the left edge of
the transﬁm panel sustained flaming was observed after 84 minutes. Test discontinued
after QO mlnutes

s\\

& @l‘he specimen details refer to both Firelite and Jiangang glass in the glazed apertures in
“the door leaves. Because of the observed softening, and general behaviour of the tested
panes, the correct specification has been taken to be Jiangang glass, which is likely to
have been a heat-treated float glass.
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WF No. 167746*

A report by Bodycote Warringtonfire of a fire resistance test in accordance with BS 476:
Part 22: 1987 performed on a single-acting double-leaf timber based doorset. The door
leaves were 2100mm high by 1000mm wide by 54mm thick and opened towards the
heating conditions. The door leaf construction was based on an internal timber
framework of perimeter stiles and rails infilled with flaxboard, calcium silicate board sub-
facings, plywood facings and timber edge lippings. The leaves were each hung of four
butt hinges in a timber frame.

A latch was fitted but was disabled for the purpose of the test. )

Pyroplex intumescent seals of 20mm by 4mm in G-Lex carriers were fitted in th\g &ertlcal
frame reveals and in the frame reveal at the head. A similar 20mm by 4mm seab in a G-
Lex carrier, with an integral smoke seal, was fitted in one meeting edg\eQ\Addltlonal
intumescent components were fitted at ironmongery positions.

\\\

Integrity : 75 minutes Cj»\”

Insulation : 75 mmutes ; oG

Test Date : 25" November 1996 R

Test Sponsor : Pyroplex Ltd, who's HK representatkvé ‘Gallford Ltd has given
permission to use this data. RS 5

*This report is a re-issue of test report WARRES No. 69?01 for Reddiplex Group Plc,in
order to reflect a change of ownership of the test daté“to Pyroplex Ltd.

\vw

<

x\“

WFRC No. C120040 \
A report by Warrington Fire Research p@esentlng an appraisal of the performance and
application of “Type 617 Sodium Sltlé\ate intumescent seals” when used as a direct
replacement for Palusol based mtijescent seals in doorsets comprising timber based
leaves hung in timber door framag,

The appraisal is based on a\{lge resistance test of two similar unlatched, unequal-width
double-leaf timber doorse\tvk‘as described in WARRES No. 118555.

\\,
= \v\x 6" August2001

Report Issued AR
Expiry Date . .,-\'f‘\-” 1% August 2002
Report For i‘\\.,j\\ : Lorient Polyproducts Ltd, who has given permission for the use
0 of the above data.
\‘\\/v./"
oy

WF&@: "No. C81735
A\ﬁéport by Warrington Fire Research Centre presenting an appraisal of the general

/\:f&)pllcatlon of LVE44 and LVH44 intumescent air transfer grilles by Lorient Polyproducts
~>'Ltd. The appraisal is based on test evidence relating to both grille designs installed in

various forms of supporting construction in both horizontal and vertical configurations.

Report for : Lorient Polyproducts Ltd, who has given permission for the use
of this data.

rringtonfire Aus Pty Ltd 2009-2013 EXOVO "ll“l



7.18

Report No. 22810-09
Page 17 of 101

I3E06

A report of a fire resistance test by RED stated to be in accordance with BS 476: Part 22:
1987 on a two panes of 25mm thick Keymax E160/60-25 glass of unspecified composition
supported in a timber-framed screen.

The screen was of overall size 3025mm high by 1515mm wide and comprised a perimeter
frame and a single transom member. The larger, lower pane was 2420mm high by .
1415mm wide. The panes were retained by screw-fixed timber beads providing 25mm & MC?"’
edge cover. A Gluske intumescent seal was fitted at the bottom of the glazing channel, $> 7
with Gluske ceramic fibre tape between pane and beads. The pane edges were pomlffd'

with Lorient intumescent sealant. g;\\
&

The schedule of components in the report do not appear to fully match th&vchents
drawings with respect to the framing members, which, according to the Cllth% drawings,
were clad with 8mm Mega board covered with wood veneer.

43

&
Integrity : 67 minutes, no failure (»Q”&
Insulation : 64 minutes, by roving thermocouple on tﬁ@ larger pane
Test Date : 22" May 2008 \
Test Sponsor ; Keymax Development Ltd, who has\gl‘Ven permission to use
this data. %)
-\
v>>’
7.19 BETC-NH-2000-F-012
A report of a fire resistance test by the Bunldut[g Englneenng Testing Center of China
Academy of Building Research stated to be.invaccordance with BS 476: Part 22: 1987 on
a single pane of 30mm thick glass compns?\ng outer layers of 6mm thick tempered glass
with an 18mm thick gel interlayer. Ot
g\\
The pane was 2052mm high by zfQme wide and retained in a steel SHS perimeter
frame between hollow steel RHS: Beads An intumescent seal is fitted at the bottom of the
glazing channel. The materlal;\between the pane and bead is not described. The pane
edges were pointed with Dovg»Comlng silicone sealant.
Integrity \3” \78 minutes, no failure
Insulation 78 minutes, by roving thermocouple
Test Date . ‘ 1* November 2000
Test Sponsor. “\Q : Shenzhen Shekou Longdian Safety Technology Research Ltd,
0 who has given permission to use this data.

N
A

/»\\

7.20 BJnhsh Standards Institute

*L\~
~G " BS 5268: Part 4: Section 4.1: 1978, Structural use of timber. Fire resistance of timber
0> structures. Recommendations for calculating fire resistance of timber members.

4 T

N BS 8214: 1990, Code of practice for fire door assemblies with non-metallic leaves.
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7.21 WARRES No. R12862
A report of a fire resistance test by Warrington Fire Research in accordance with BS 476:
Part 22: 1987 on a steel screen fully glazed with seven panes of Asahi wire reinforced R
glass of maximum nominal pane size 2010mm high by 1010mm wide. The glass panes 5\@«“

were of 6.8mm and 7.2mm thick. o
o
The glass was asymmetrical in that the wire reinforcement was offset from the centre of % O
the panes. The panes were oriented with the wire reinforcement facing towards and away . ©°
from the heating conditions. {\‘?&5
d)
Integrity : 60 minutes ~\a
Insulation : 6 minutes NG
Test Date : 1% October 2002 g
Test Sponsor : Rankin Glass Co Ltd. Asahi Glass Co Ltd has prov&db this
data. &
&
7.22 CERTIFIRE - CF226 “(,\

Certificate of conformity CF226 defines a scope of appllcatlQn for 6500, 6501, 6508,
6509, and 6533 model floorspring door closers by Jameéwélbbons Format Ltd. The
certification includes manufacture under an approved q\uqll\y system and fire resistance

test data in accordance with BS 476: Part 22: 1987. .
A\N‘\J

All pivot components shall be bedded on graphite-| baé:ad intumescent sheet material.
{;\3\./
Certifire is operated by Warringtonfire Cel’tlﬁk@?‘tlon which is accredited by UKAS to EN
450011:1988 (ISO/IEC Guide 65:1996). {\5
\NJ

A soft copy of CF226 can be downloadéd from:
http://www.warringtonfire. net/certlf\\\\e/

‘\

:\\
7.23 CERTIFIRE - CF495 (\i“
Certificate of Conform|t$bF495 defines a scope of application for Hoppe AR800 and
ARB800 ESO Series floorspring door closers by Hoppe UK Ltd. The certification includes
manufacture under” n approved quality system and fire resistance test data in
accordance W|tt3 BS 476: Part 22: 1987.

All pivot cofnponents shall be bedded on graphite-based intumescent sheet material.

Certlflg?f?ﬂs operated by Warringtonfire Certification, which is accredited by UKAS to EN
4506[‘? 1988 (ISO/IEC Guide 65:1996).

_ f‘A soft copy of CF495 can be downloaded from:
7" http://lwww.warringtonfire.net/certifire/

]
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CERTIFIRE - CF259
Certificate of conformity CF259 defines a scope of application for TS500/550 Series
floorspring door closers by Geze Ltd. The certification includes manufacture under an

approved quality system and fire resistance test data in accordance with BS 476: Part 22: O”
1987. ﬁ_\\;)\
N

Single-acting configurations o Q/
All pivot components shall be bedded on 2mm thick Interdens intumescent sheet material . =~
as supplied by Geze Ltd. {\'\\iw

R
Double-acting configurations ‘ @)

Door eaves shall be mounted on Type B 06371 upper pivot, and Type C 074§2\béttom
straps.

»\“
All pivot components shall be bedded on 1mm thick Interdens mtumescer\\;heet material

as supplied by Geze Ltd. N
C {»\/

Certifire is operated by Warringtonfire Certification, which is accredlted by UKAS to EN
450011:1988 (ISO/IEC Guide 65:1996). - . *C\’

T
A soft copy of CF259 can be downloaded from: RS)
http://www.warringtonfire.net/certifire/ Q\‘_y '

a3
&

CERTIFIRE - CF127 o

Certificate of conformity CF127 defines a scOpe of application for BTS 75V, 80F, 80FP,
80EMB, and 80FLB floorspring door closﬁrs and associated accessories by Dorma UK
Ltd. The certification includes manufactufe under an approved quality system and fire
resistance test data in accordance W{tﬁ\\BS 476: Part 22: 1987.

Pivot and strap components shalfjbe bedded on 1mm thick intumescent sheet material as
supplied by Dorma. \f@»

\J\/
Certifire is operated by Warrmgtonﬁre Certification, which is accredited by UKAS to EN
450011:1988 ISO/IE@éwde 65:1996).

A soft copy of CR1?7 can be downloaded from:
http://lwww. wamngtonflre net/certifire/
\\
\:\ J*

CERmi‘iRE CF253
Ce\rtrﬁcate of conformity CF127 defines a scope of application for 9231, 9247, and 9431

,\ﬂbtbrsprlng door closers by Allgood PLC. The certification includes manufacture under an
< épproved quality system and fire resistance test data in accordance with BS 476: Part 22:

1987.

Pivot and strap components shall be fitted with intumescent materials as described in
Allgood PLC.

Certifire is operated by Warringtonfire Certification, which is accredited by UKAS to EN
450011:1988 (ISO/IEC Guide 65:1996).

A soft copy of CF253 can be downloaded from:
http://www.warringtonfire.net/certifire/
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A report of ambient and medium temperature leakage tests by IDWL Pty Ltd in
accordance with EN 1634-3:2004 and the performance classifications given in EN 13501-
2:2003 conducted on a specimen of a single-acting, double-leaf doorset that opened
towards the positive pressure conditions of the test, i.e. opening towards the direction of

smoke exposure.

Leaf size

Frame

Ironmongery

Seal package
1. Raven RP124

2. Raven RP71Si

3. Raven RP35Si

w\/
Hanging edge gaps &
Leaf/stop Minimum = 1.92mm »«y Maximum:
Leaf/frame reveal Minimum = 1.35mm \\,b“ Maximum:
Top edge gaps <
Leaf/stop Minimum = 2.0 mm Maximum:
Leaf/frame reveal Minimum = j\\ mm Maximum:
»:(,,1

Meeting edge gaps Not ava@able
Threshold gaps Mi@;«’xum =5.95mm Maximum:
Leakage rate 5 Pa 50 Pa
Ambient ‘\Q,\\ 3 392m (0.28m*/h/m) 4.873m>
Medium temp. 37 2.585m° 3.91m°
Leakage classiﬂbation Sa (<3m® /hour/metre length of gap at 25 Pa)

Lo Sm (<30m°/hour at 50 pa)

\ J)

\\VV

Test Dates 9-11" May 2011
Tegt}Sponsor

2040mm high by 820mm wide by 40mm thick, proprietary ‘Corinthian’

construction.
steel frame

three butt hinges per leaf
engaged latch

top and bottom surface mounted barrel bolts on the paSs@e Ieaf

<

Qp
oh
b

top and sides, fitted in the internal corrlzr&o} the frame rebate,

uninterrupted at hinge positions

W~

"‘\
one seal fitted in each meeting edge\wa‘vfun |nterrupted at the latch

position

&

threshold seal; planted at the IoweNeaf edges, on the unexposed side
XN

2.83mm
4.1mm

2.83mm
3.9mm

9.95mm

Raven Products Pty Ltd, who have given permission for the use

of this data.

td 2009-2013
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IT 13-038 _
A report of ambient and medium temperature leakages test by Forte in accordance with
EN 1634-3:2004 and the performance classifications given in EN 13501-2:2003 f'\\‘;\}‘)'
conducted on two similar specimens of single-acting, single-leaf doorsets, one of which oY

opened towards, and the other away from, the positive pressure conditions of the test, i.e. ~ O
/

the direction of smoke exposure. Each leaf included a glazed aperture and a door viewer.ww“

Leaf size

Frame

[ronmongery

Seal package
1. Raven RP120

2. Raven RP120, modified

3. Raven RP35Si

4. Pyroplex 10mm x 4mm

A

"

2400mm high by 1100mm wide by 50mm thick, prop Btér?
7\"

construction by Leung’s Wooden Company Ltd. \},

N

N\
timber frame /}\N‘*‘,’j '

Pl
four butt hinges ,;’\\'f./
engaged latch Ly
concealed overhead closer 5
&

top and sides, fitted in the internaﬁ}\érner of the frame rebate,
uninterrupted at hinge and Iatch,pletions )

an RP120 profile cut in two, t,q‘gorm a single blade seal, fitted along
the top edge of the leaf unhgiérrupted at the closer position

2N

threshold seal; planteq\a{\/\/fﬁe lower leaf edges, on the closing face

top and vertical eggés, interrupted at ironmongery positions

o W

CAN
Hanging edge gaps ){i\w\\
Leaf/stop Minimum =1292mm Maximum: 2.83mm
Leaf/frame reveal Mi”im“d&\f 1.9mm Maximum: 3.5mm
Top edge gaps ”\f}\;\
Leaf/stop “Minimum = 1.9mm Maximum: 4.7mm
Leaf/frame reveal ~ ASMinimum = 1.1mm Maximum: 1.7mm

N
Threshold gaps \ny Minimum = 1mm Maximum: 3.9mm
o

Leakage rate, inwag§3’ 25 Pa 50 Pa
Ambient N 4.5m° 7.85m°

Ambient, thresﬁ@lé sealed
Medium tgmp.\

o
Leakage'rate, outward
Ambient
A \Sfent, threshold sealed

_Medium temp.

Leakage classification

Test Dates
Test Sponsor

3.01m*(0.51m*h/m)  6.02m°
0.29m® (0.76m*h/m)  1.17m°

25 Pa 50 Pa

3.47m’ (0.59m’h/m)  6.03m’
2.59m° (0.44m*h/m)  4.46m°
0.57m* 2.87m*

Sa (<3m*hour/metre length of gap at 25 Pa)
Sm (<30m*hour at 50 pa)

27-28" March 2013
Leung’'s Wooden Company Ltd, who have given permission
for the use of this data.

Note regarding timber and plywood specifications

The density values for timber and plywood in the tested doorsets described in 1T13-038
are as stated by the sponsor. The stated values for some components appear
significantly below the density ranges of commercially available timber and timber-based
materials typically used for doorset construction.

© Exova Warringtonfire Aus Pty Ltd 2009-2013
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IT 13-001

A report of a fire resistance test by Forte stated to be in accordance with BS EN 1634-
1:2008 conducted on a specimen of a single-acting, unequal width double-leaf doorset
that opened towards the heating conditions.

The leaves were 2297mm high by 1100mm (passive) and 900mm (active) wide by 54mm
thick and were mounted in a timber frame on three hinges each.

The leaf construction was based on a core of timber perimeter frame infilled with tlmber

lammatlons The core was faced on all sides with ActonFire Board of 6mm th@k by

900kg/m°, and finished with timber edge lippings and outer facings of 4mm thick p}ﬁ/ood
\\“

The active leaf was latched to the passive leaf, which was restrained by top&%nd bottom

flush bolts. The latch and bolts were not engaged. Overhead surface clo\sers were fitted

on the unexposed side. &

The following leaf edge seals and intumescent materials were fitte@:} ;
Frame head jamb: Actonseal FS, 10mm x 4mm, 20mm_ x>4mm
Frame side jambs: Actonseal SS 10mm by 4mm, Acton§eal AS 20mm by 4mm

Meeting edges: Actonseal SS, 10mm by 4mm in eé&h edge

Frame: Akuseal Batwing 1212, mtema\“eorner of the frame rebate
Active leaf, bottom: Actonseal FS, 20mm by 4mm,

Passive leaf bottom: AS-8M, bedded on ActonRL?é Intupad

Hinges, lock: fully bedded on ActonFR;e Intupad

Flush bolts: fully bedded on Actgﬂfr?lre Intupad

An aperture glazed with a pane of “Actoﬁﬂfe FG20” insulated glass of 20mm thick and
sight size 838mm high by 300mm W|de~fwas fitted in the passive leaf retained between
timber beads of 40mm by 25mm. quévbeads were fixed with nails at 100mm centres and
at 60° to extend under the pane egges An acrylic sealant was applied between the beads
and the glass pane. s

’\w
Integrity \\J\g\
Sustained flaming : @62 minutes, flaming at top of meeting edges
Cotton pad \ 62, no failure
Gap gauges QQ» 63 minutes, no failure
t\/

‘ -
Insulation :;Q‘\

Door leaf, frame 62 minutes, simultaneous with loss of integrity

Glazed {(éa : Mean rise 54 minutes, Max. rise 52 minutes

Tes@éte : 28" January 2013

1;@;‘:;1 Sponsor : Vica Fireseals (H.K.), who has given permission to use this
oS data.

Note regarding timber and plywood specifications

The density values and descriptions for timber and plywood in the tested doorsets
described in IT13-001 are as stated by the sponsor. The stated values for some
components appear significantly below density range of commercially available timber
and timber-based materials typically used for doorset construction.

The report includes measured density values obtained when the moisture content of the
component was checked. The measured values are higher.

In addition, the stated description of ‘fir’ as a hardwood is incorrect.

irringtonfire Aus Pty Ltd 2009-2013
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IT 13-030

A report of a fire resistance test by Forte stated to be in accordance with BS EN 1634-
1:2008 on a specimen of a single-acting, unequal width double-leaf doorset that opened
towards the heating conditions.

The leaves were 2297mm high by 1100mm (passive) and 900mm (active) wide by 54mm
thick and were mounted in a timber frame on three hinges each.

The leaf construction was based on a core of timber perimeter frame infilled with tlmbelf .

Iammatlons The core was faced on all sides with ActonFire Board of 6mm thlclg)\by

900kg/m®, and finished with timber edge lippings and outer facings of 4mm thick pIyW@Od
NG

The active leaf was latched to the passive leaf, which was restrained by top aﬁd bottom

flush bolts. The latch and bolts were not engaged. Overhead surface clo&er% were fitted

on the unexposed side. \\
«‘\\x
The following leaf edge seals and intumescent materials were fltted\ \k/
Frame head jamb: Actonseal FS, 10mm x 4mm, 20mm x A{mm
Frame side jambs: Actonseal SS 10mm by 4mm, Aetonse{al AS 20mm by 4mm
Meeting edges: Actonseal SS, 10mm by 4mm in each edge
Frame: Akuseal Batwing 1212, |nternakcc\sner of the frame rebate
Active leaf, bottom: Actonseal FS, 20mm by 4mm§>
Passive leaf bottom: AS-8M, bedded on Actoanéfntupad
Hinges, lock: fully bedded on ActonFlrathtupad
Flush bolts: fully bedded on ActonRtre Intupad

An aperture glazed with a pane of “Acton{fé FG20” insulated glass of 20mm thick and
sight size 838mm high by 300mm wide-was fitted in the passive leaf retained between
timber beads of 40mm by 25mm. The- beads were fixed with nails at 100mm centres and
at 60° to extend under the pane ed&és "An acrylic sealant was applied between the beads
and the glass pane.

”\%“
Integrity i
Sustained flaming @2 minutes, flaming at top of meeting edges
Cotton pad : ,\g\\62 no failure
Gap gauges \%\\\ 63 minutes, no failure
(}‘\/
Insulation Q{Q\
Door leaf, frame 62 minutes, simultaneous with loss of integrity
Glazed arq\a : Mean rise 54 minutes, Max. rise 52 minutes
4§ Q}y
Test Date ;28" January 2013
Tegtﬂ%ponsor : Vica Fireseals (H.K.), who has given permission to use this
) data.

Sy

Nl Note regarding timber and plywood specifications

The density values and descriptions for timber and plywood in the tested doorsets
described in IT13-001 are as stated by the sponsor. The stated values for some
components appear significantly below density range of commercially available timber
and timber-based materials typically used for doorset construction.

The report includes measured density values obtained when the moisture content of the
component was checked. The measured values are higher.

In addition, the stated description of ‘fir'’ as a hardwood is incorrect.
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IT 13-040

A report of ambient and medium temperature leakage tests by Forte in accordance with
EN 1634-3:2004 and the performance classifications given in EN 13501-2:2003 '
conducted on a specimen of a single-acting, double-leaf doorset that opened towards the Ay
positive pressure conditions of the test, i.e. opening towards the direction of smoke S\W

exposure. The passive leaf

Leaf size

Frame

[ronmongery

Seal package
1. Akuseal Batwing 1212

2. Akuseal Batwing 1212
3. Actonseal AS 10mm x 4mm

4. Actonseal AS 10mm x 4mm
5. Actonseal FS 20mm x 4mm
6. Akuseal AS 8M

Report No. 22810-09

Page 24 of 101

included a glazed aperture. \\\

QL
2630mm high by 990mm wide by 54mm thick, proprietahry;/,&“
construction by Kwok Wah Cheong Hop Kee Timber Company'.'.\\\‘ v

timber frame ;\1\\'

three butt hinges per leaf \;/\
engaged latch

engaged flush bolt, top of passive leaf
overhead closers on the unexposed side; min ngéntion force 139N

N
&
top and sides, fitted in the internal;\c‘é}ner of the frame rebate,
uninterrupted at hinge and latch pos{ﬁbﬁs -

internal corner of rebated megtfﬁg edge of the passive leaf
uninterrupted at the latch and\b‘&t’positions
%

)

twin blade profile mountggﬁﬁ the upper rebate land on the active
leaf, uninterrupted ~ *&>

o
. ¥
frame jamb reveals >
; SN
frame jamb re\{@*i\s’

o
threshold §e_é¥, mortised into the leaf edges, fully bedded on
Actonfire@tupad

&
Hanging edge gaps R
Leaf/stop M\i?rirﬁum =2.2mm Maximum: 4.3mm
Leaf/frame reveal v\"\l\’zlihimum =2.7mm Maximum: 5.9mm
o5
Top edge gaps wV
Leaf/stop ‘5;\\ Minimum = 1mm Maximum: 3.4mm
Leaf/frame reveal \{\ Minimum = 3mm Maximum: 4.1mm
o
Meeting edge gg@?
Leaf/stop \«‘};;i Minimum = 1.6mm Maximum: 4mm
Threshol&ﬁéps Minimum = 3mm Maximum: 7mm
ON
e\
Leak@g\é rates, inward 25 Pa 50 Pa
Ambient 5.65m° (0.156m°/h/m)  10.74m°

@mwbient, threshold sealed

~>Medium temp.

Leakage classification

Test Date
Test Sponsor

© Exova Warringtonfire Aus Pty Ltd 2009-2013

1.47m*(0.57m*h/m)  3.02m°
1.54m* 5.29m*

Sa (<3m3/hour/metre length of gap at 25 Pa, excluding
threshold)
Sm (<30m*hour at 50 pa)

18" April 2013

Vica Fireseals (H.K.) Co Ltd, who has given permission for
the use of this data.
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Note regarding timber and plywood specifications
The density values for timber and plywood in the tested doorsets described in 1T13-040

are as stated by the sponsor. The stated values for some components appear o

significantly below the density ranges of commercially available timber and timber-based ;\‘

materials typically used for doorset construction. \M\T”
)

© Exova Warringtonfire Aus Pty
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APPENDIX 1
Increased leaf sizes for latched doorsets

A1.1.1

A1.1.3

A1.2

A1.2.1

A1.2.2

A1.2.4

A1.2.5

Proposal

It is proposed that the tested double-leaves of 2300mm high by 1050mm wide as‘-
described in R07L06B, and single-leaf of 2060mm by 890mm as described in FR29€<2,,
and may be increased in size by as follows:

»»&)
5 .m‘t)
Double-leaf doorsets — based on RO7L06B i @‘é\’
»} 4

i) leaves may be up to 2.66m? subject to a maximum height of 2;{\6 m and a

maximum width of 1250mm

a\\\

Single-leaf doorsets — based on FR 2962 & »
i) leaves may be up to 2.1m? subject to a maximum; d;%lght of 2300mm and a

maximum width of 1050mm 4}

C
S

All doorsets \\

iii) intumescent leaf edge seals shall be as desg;;\rbed in RO7L06B

7

iv) top and bottom hinges centres shall. béwvlthm 300mm of the top and bottom edges
of the leaves, as described in R07L,Q68
\

v) the distance between hinge Qentres shall not exceed 850mm, as described in

RO7LO06B. \
\\\J

In all other respects, doorsets\shall remain as tested or, as otherwise assessed by Exova
Warringtonfire. . Q”,V

AN

yh2

v
C\'

Discussion
\1
In principle, tbe\relatlve movement of the leaf edges increases with the size of the leaf.
Relative movement of leaf edges is a major contributory factor to loss of integrity.
< \
It is a@bmmon belief that single-leaf doorsets are a less onerous configuration that is
auto@étlcally supported by double-leaf test data.
o

J“hls notion can be erroneous if the meeting edges of double-leaves have shown a

O\.

, “tendency to deflect. When constructing a single-leaf doorset the meeting edge will be
located in the rebate of a relatively stable frame jamb and the risk of relative movement
can present a worse case. This has been considered in developing the proposed size
envelopes.

FR2962

To support leaf size increases for single-leaves reference is made to FR2962 and the
recorded leaf deflections.

Data in FR2962 shows that the maximum leaf edge deflection after 60 minutes was
30mm, which occurred at the bottom latch corner.

[]
© Exova Warringtonfire Aus Pty Ltd 2009-2013 EXOVO |||”||



A1.2.6

A1.2.7

A1.2.8

A1.2.9

A1.2.10

A1.2.11

A1.2.12

A1.2.13

A1.2.14

A1.2.15
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At the top edge of the leaf the maximum movement was between the leaf and the lower
edge of the transom panel was 13mm.

Two 15mm wide intumescent seals spaced apart by 12mm were fitted in the frame reveal.
Despite the recorded deflections, a partial seal width of approximately 5mm and a full

15mm wide seal remained coincident with the leaf edge at the vulnerable top leading (

N/

edge corner.

Although 30mm deflection occurred at the bottom leading edge corner, this movemejgrﬁi

,'<\

Py

W
s

expected to remain similar because of the constant height of the latch, regardless\ojd’éaf

size.

PN

N7

e

The test was discontinued after 62 minutes without loss of integrity. Despite’the limited
performance margin of 2 minutes and the maximum recorded leaf<édge deflection
equivalent to 26% of the leaf thickness at the top corner, a conservative approach has

necessarily been taken.

RO7L06B

To support leaf size increases for double-leaves referengb;\is

S
o}

.5

S

8

made to RO7L06B.

N
The specimen described in RO7L06B is a double-leaf assembly that maintained integrity
at the leaf edges for the 67-minute duration of thyéiiést without failure.

XS

O ; - .
The deflection data, which was not formaljy:;vécorded after 45 minutes, indicates relative
leaf edge movements of up to 20mm between the leaf edge and frame. In addition, the
meeting edges deflected by 21mm ar}ct‘ mm at mid-height.

o)

If a single-leaf doorset were tqgj'b\él constructed, a reaction of at least 20mm would
potentially be observed as re{@ﬂ}iVe movement of the top and/or bottom leading edge

corners of the leaf.

This value of 20mm |§§

FR2962, which defle
NS
X

S
: \\\\’

@énerally consistent with the single leaf doorset described in

by 15mm at the top leading edge corner, as noted in A1.2.2.

In view of the ggﬁﬁstency of performance, a similar nominal leaf size increase has been
applied to double-leaves. Extended leaf height and width have been compensated by

reduced Q{\{éfall area.

oy’

\
Iy
CNY
LN

© Exova Warringtonfire Aus Pty Ltd 2009-2013

Exova |||||||

e
\Y

™



A2

Report No. 22810-09
Page 28 of 101

APPENDIX 2
Basic timber frame profile, 3 and 4-sided

A2.1

A2.1.1

A2.1.2

A2.2

A2.2.1

A2.2.2

A2.2.3

A2.2.4

A2.2.5

A2.2.6

A2.2.7

A2.2.8

Proposal

It is proposed that the timber frame profile shown in Figure 1 may be substituted for the 5

timber door frame profiles as tested. ¥
N

It is further proposed that door frame may include a member, similar to the jamb pr@ﬁe at

the threshold to form a 4-sided door frame, as shown in Figure 2. &,
xl\\
B G
Discussion %\

The specifications shown in Figure 1 are based on the tested do frames and represent

a rationalisation of the tested specifications, including a roundrng of timber densities, and

similar critical dimensions. Z:\
\

The proposed door frame is of reduced overall widt r\)d depth compared to the tested

frame profiles. The tested doorsets opened towards, the heating conditions of the test.

The door frames were therefore flush with the expog\ed face of the doorset.

N
The change in the overall frame depth, aswtewed on elevation, therefore affects the
section of the frame profile remote from dq’e\ci“exposure
“\b~

The proposed reduction in overall fram@ width, as viewed on elevation, is not expected to
significantly modify the rate of ero@nn by charring of the frame section between the leaf
edge and the structural reveal. <

K
Changes to the overall md{lﬁnd depth of the frame profile are therefore not considered
critical. \\)

The proposal reKK8 the critical features of the tested door frames such as density,
clearance gap sizes, and rebate dimension.

The proposéﬁ doorsets will incorporate intumescent leaf edge seals, the swelling action
of Whlc%‘ls expected to make a significant contribution towards overall fire resistance
perfornq ce and can compensate for variations in the values of the parameters indicated
abQV@
Q\,
\?ﬁm proposed door frame specifications are considered reasonable for the required

. \N penod of 60 minutes.

A2.2.10

4-sided frame

The proposal is a simple extension of an existing feature, i.e. the bottom ends of the
vertical frame jambs are connected by a timber member of generally similar profile, in the
same way the top ends of the jambs are connected by the head of the frame.

The testing Standard specifies a slightly negative atmospheric pressure in the furnace
chamber coincident with the threshold. This pressure condition tends to cause a flow of
cool relatively oxygen rich air into the furnace chamber via the leaf edge gaps.

ova Warringtonfire Aus Pty Ltd 2009-2013 EXOVO ”"“I
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A2.2.11

A2.2.12

Figure 1
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There is an unpredictable phenomenon known as "scouring" which is occasionally
observed as localised charring associated with the inward flow of oxygen rich air as
described above in A2.2.10. This phenomenon occurs coincident with the zone of
negative atmospheric pressure in the furnace chamber, and is generally more likely to
occur towards the lower edge of the leaf where the atmospheric pressure is at its lowest.
Scouring is potentially capable of creating through gaps sufficient to jeopardise the

integrity performance of a doorset. ¥

The proposed sill member is flush with the floor level and may incorporate an optioha‘r}gé’ﬁ
rebate. Embedding the main section of the profile in the floor is considered an adgﬁuate
measure to resist scouring and justify a positive assessment for the required period of 60

minutes. P «;\\‘o
P4
N
Basic timber door frame profile. Not to scale, dimensions in mm. .,
2y
69 min. | ~ 'Q

- - )

N

- P

B S
Y | %
b i | €

- \ . Ny 1

i , P = A2

| 4 i RNy I
' - ol g
. o g
door frame may be \ \ &\N )
extended to form a double * \ \ ‘A -
rebatad profile \ \ i \f/\ R

! (‘“/ |
o)

o
%

N |
intumescent seals a the leafl edges,

hinges positions 8I¢ 10 remain as tested

or, as otherwise assessed elswhere in thisr eport

doorstop section may be h'r‘h%‘r densily to be an

aither solid, or, planted b‘x sblute minimum of

continuously bonding and . (\B50kg/m3

pinning or screwing at K:;, )

centres nol exceeding |, O\
%

L

“this dimensw@\w\éy be adequate for the purpose of a fire resistance test but not
sufficient inpractice to provide an acceptable level mechanical rigidity or adequate
hinae se@ﬁmnqs for normal usaae

<

A\
-

Mo

A
Figure2  Thr Q”f\\bld frame member.
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A3 APPENDIX 3
Sub-frame for timber door frames

A3.1 Proposal
A3.1.1 It is proposed that the timber door frames as tested or as assessed elsewhere in thlS\
report, may be fixed directly to the structural reveal or, a sub-frame may line the structuraL
opening. .,*\“
\;\J
A3.1.2 Figure 3 shows the proposed fixing and sealing detail between the sub- frame:and the
rear of the door frame, which shall satisfy the following conditions: &Q

i) the timber sub-frame shall be of timber having a minimum den3|ty‘aT\650kg/m

ii) the gap between the door frame and sub-frame shall not e{?qe\i 25mm wide,

iii) the door frame shall be fixed to the sub-frame at nom@ centres of 500mm with
13mm by 25mm corrugated steel fasteners applmd%q%oth sides of the door frame
or, 25mm by 256mm wire staples applied to both sides of the frame or corrugated
fasteners to one side and staples to the other 3@3

iv) as an alternative to iii), the door frame may\be screw-fixed at nominal centres of
800mm as shown in Figure 3, with at Iqas?four fixings per jamb

SO

V) the sub-frame may be rebated to @cbmmodate wall finishes, see Figure 3,
Vi) the sub-frame may be omitte%ifefnd the frame fixed directly to the structural reveal,

vii)  intumescent sealant shﬁl‘%e applied as shown in Figure 3; the sealant shall be
supported by separat:\tést data showing its capability of contributing to an integrity
performance of at-lgast 60 minutes as described in BS 476: Part 20 when tested as
a linear gap sea&a ainst one or both substrates of timber,

L

viii)  the test dat@\hdlcated in vii) shall describe a gap size equal to or, greater than, the
proposediframe to sub-frame gap without any contributory backing material e.g.
mlner&ﬂ\br ceramic fibre,

Archltrg)ves present

<\\
|x)\, architraves, at least 10mm thick shall make continuous intimate contact with the
O door frame and the timber sub-frame; the timber architraves shall have a minimum
\\&)“‘ density of 650kg/m”,

;\M X) the architrave shall overlap the door frame and sub-frame by at least 10mm, and

N JY shall be nail or screw-fixed at nominal centres of 300mm,

\»\\
. \\C“x Xi) intumescent sealant shall applied to a depth at least equal to the gap width, with a
T minimum depth of 5mm
M,\»fgj?t*\“ Architraves absent
xii)  abead of intumescent sealant shall be applied to a depth at least equal to the gap
width, with a minimum depth of 15mm.

A3.1.3 In all other respects, the door frame details shall be as tested or, as otherwise assessed

by Exova Warringtonfire.
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A3.2 Discussion

A3.2.1 The principle of continuity of fire resistance performance between timber doorsets and
the walls into which they are built is considered in detail in BS 8214: 1990 Code of
practice for fire door assemblies with non-metallic leaves. This Code provides a range of

sealing options to maintain fire resistance performance at the joint between the wall and <

door frame. Q4

A3.2.2 The proposed sealing methods are generally consistent with the information provideg&t}?{’
BS 8214. The Code refers generically to intumescent sealant. In view of the range’ of
currently available sealants, the proposal has described appropriate sealants .jn-"'more
detail to assist in their selection, to ensure fitness for the proposed application;&‘i&‘*’

s AN

A3.2.3 Based on information in BS 5268: Part 4: Section 4.1, a notional charring(ié\fe of 15mm in
30 minutes, extrapolated to 30mm in 60 minutes, is attributed to timbef:having a density
of at least 650kg/m® when exposed to standard fore test conditions:SThe proposed door
frame, sub-frame, and architraves have a minimum density of 650kg/m®.

A3.2.4 At a charring rate of 0.5mm per minute, the planted archit/u:agfe%’, having a total thickness
of 20mm, provide notional protection of approximately 4&Minutes. In addition, the two
beads of intumescent sealant, at least 5mm deep, prqy\i”qﬁéﬁfurther protection.

N

A3.2.5 Assuming the intumescent sealant remains in pl‘a/_caf*énd is supported by appropriate test
data, the contribution of the sealant is considered likely to be limited by undercutting of
the timber gap face by charring. At a notionagréte of 0.5mm per minute, undercutting of
the overall depth of the sealant of 10mm:would occur in approximately 20 minutes. In
addition to the 40 minutes indicated in 3324 the required performance of 60 minutes is

satisfied. G
O
A3.2.6 The proposal allows an option«@f omitting the architraves if the beads of mastic are

increased in depth to 15mm\\73The overall depth of mastic would be at least 30mm.
Following the argument in A3:2.5, 60 minutes resistance to undercutting of the sealant by
charring is expected. :Q»"
QY
A3.2.7 The aspect ratio g\f\@ﬁé gap at the rear of the door frame is considered an incidental
benefit, and is ngected to assist in shielding the seal on the unexposed face. The
combined effegt ‘of the architraves, intumescent sealant, and aspect ratio of the gap, is

expected to.maintain a seal for the required period of 60 minutes.

“ »Q>
A3.2.8 The rg@hhanical fixings between the door frame and the sub-frame include either
coggg‘g ted steel fasteners or, steel staples or, steel angles. From whichever direction fire

e&pd’sure occurs, there will be fixings on the unexposed face that are expected to retain

~the door frame in position. The proposal also allows describes the use of traditional screw

\.,“‘Zf’"‘fixings, the shanks of which are effectively protected from direct fire exposure by the
" timber frames through which they pass.

A\“&ZQ The proposed omission of the sub-frame produces a generally simpler assembly and
QO does not introduce any increase in risk of integrity weakness.

A3.2.10 The proposal is considered consistent with good doorset installation practice. The
performance of the tested doorsets is not considered compromised for the required
period of 60 minutes. The proposal is therefore positively appraised.

) Exova Warringtonfire Aus Pty Ltd 2009-2013 EXOVCI ”ImI
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Sub-frame details. Not to scale, dimensions in mm.

when planted timber architrave present:
architrave at least 650xg/m3 by 10mm thick.
maxing continuous intimate contact with
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A4

Ad.1A1

A4.2

A4.2.1

A4.2.2

A4.2.3

A4.2.4

© Exova Warringtonfire

APPENDIX 4
Meeting edge profiles
Proposal
Itis proposed that the meeting edges of double-leaf doorsets may be as follows:
i) rebated and fitted with a 15mm wide intumescent seal in each edge as tested am%
described in RO7L06B, . ,_ﬂ\&)
DN
AN
or, ‘\</,>
\ "t
i) square with three 10mm wide seals staggered across the edges fei\prowde 30mm
coverage as tested and described in FR3028. R
; \Q“’
o i
Discussion \\;\%\
//&‘\;4\«'
The meeting edge detail described in FR3028 contributed towards an integrity

performance of 65 minutes, when failure was |nd|catqd by ignition of a cotton pad held
over the meeting edges at the latch position. \va
The meeting edge detail described in RO7L06§/performed satisfactorily for the 67-minute
duration of the test. However, non-critical Q\ﬁmttent flaming was observed near the latch
position after 65 minutes.
\/
The available data shows that whethér square or rebated, integrity performances of at
least 65 minutes were obtained aé«the meeting edges.
sx

The data is considered tomghpport the interchange ability of the square and rebated
meeting edges as teste%@lence the proposal is positively assessed for the required
period of 60 minutes.. X"

\
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APPENDIX 5
Rebated leaf edges and door frames

A5.1

A5.1.1

A5.1.2

A5.2

A5.2.1

A5.2.2

A5.2.3

A5.2.4

A5.2.5

A5.2.6

Proposal

o/
The top edge of the tested leaf described in FR2962 was rebated. It is proposed thatis
rebates opposite the leaf edges may be formed in the reveal of a three-sided door frargeﬁ

The proposed door frame profile is shown in Figure 4. x’\f
. \v
When the vertical edges of the leaf are rebated as proposed the maximum Ieaf§‘ze shall
be 2150mm high by 630mm wide. &V
)
‘\i\\
Discussion <&

;
The furnace overpressure specified by the testing standard m@iééses with height above
the notional floor level. Therefore, the rebated top edge of thié door leaf as tested was

subjected to generally more onerous testing condltlons\:th%m the vertical jambs, which
included full width rebates to locate square leaf edges\

In principle, the available evidence provides confldbnce in the acceptability of a rebated
leaf edge. However, rebated edges can be a pqer deS|gn detail for several reasons. It is
therefore noted that additional Confldence»\gvs provided by the reduced width of the
proposed leaf of 630mm compared with QQ\Qrﬁm as tested.

An otherwise similar leaf of reduceqr\fa)ldth is expected to exhibit reduced relative leaf
edge movement during a standard, fire. This is advantageous in the case of rebated
edges, which are less able to tqierate movement compared with square leaf edges in a
full-width rebate. N
\M/

Plywood wall finish thag\k%ates in a rebate in the frame profile is likely to char more
rapidly than the solid Dﬂber frame. However, the plywood is only 10mm thick and is
considered sufﬂCIthfy remote from the leaf edge not to constitute an excessive risk.

The joint betweBn the door frame and the sub-frame is nominally 120mm deep, and is
either an |ntf§fﬁte butt joint or is sealed as appraised elsewhere in this report. There is no
foreseerl\rfsk of premature integrity loss associated with the joint between the door frame
and thQSUb-frame

Q;&
The, proposed frame detail is considered adequately supported by available data and is

AoOnSndered acceptable for a period of 60 minutes.

i
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Rebated leaf edge and frame detail for the top and vertical leaf edges. Not to scale,

dimensions in mm.

15 wide intumescent seals,
as tested

frame profile and leaf edge
of min. density 650kg/m:

%‘u
A Vo3
lgsedded into the structural reveal,
seal with the door fran@g e a continuously intimate butt joint

timber sub-frame, intimate

or, sealed as apprais
N

>
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A6 APPENDIX 6
Alternative ironmongery

AB.1 Proposal
A6.1.1 It is proposed that items of alternative ironmongery may be fitted in place of equivalent'
items as tested, based on specifications derived from the tested ironmongery and
empirical experience. \\”\
. \f’
A6.1.2 Particular conditions and limitations are given as appropriate. Where there is 1n§§ff|0|ent
data to assess acceptability, additional test evidence is required as descrlbedy;}
x\{yf\\
A6.1.3 Overhead surface mounted door closers for latched doorsets

\\
Closers shall be capable of fully closing and latching the g&aﬁ\from any angle.

All components shall be surface mounted and sha}\l*not occur between the leaf
edge and the frame reveal. A&

‘\(:\ b}
The closers shall have power ratings swted thhe weight and size of the door leaf.

Closers may incorporate a back- chec}Q é\ptlon but not a hold-open facility unless
acceptable to the relevant authorltles S

@
w

A6.1.4 Steel butt hinges, 102mm Iong‘ Q\

i)
i)

ii)

&N
Hinge knuckles shall iQ\QQ?:rSorate either at least one plain joint, or steel washers.

Hinge blades shall béby -passed by an uninterrupted 15mm wide intumescent seal,
and bedded on l{}tumescent material, as tested and described in RO7L06B.

£
Hinge bladé%»shall not extend further than 32mm across the leaf edge; at least two
hinge scrg\/vs shall have centres within 5mm of the centre of the leaf edge.

O\
O\

A6.1.5 Cyllnd(*éal and mortice locks, latches, handlesets, deadbolts, and strikes
(\”\
)»\*\, An uninterrupted intumescent seal, or a residual width of seal(s), of at least 15mm
\i\ wide shall by-pass the forend/strike position, which shall not exceed 102mm in
Q»z,:\\p length.

57 ii) The mortice for any lock or latch body formed in the leaf edge will not exceed a
nominal width of 23mm, and the lock case shall be fully wrapped in intumescent
sheet material at least 1mm thick,

i iii) Locks or latches shall be fitted no higher than 1100mm, and no lower than 900mm,
O from the floor level.
&
\\2 iv) Knobs, lever handles, escutcheons, and roses shall be made entirely of non-

© Exova Warringtonfire
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A6.1.6 Rim latches

i) The latch keep flange, which returns onto the door frame reveal, shall not remove
any part of the intumescent seal fitted to protect the leaf edge clearance gap.

i) A sleeve of graphite based intumescent sheet material, 20mm long by 2mm, thick A @l\\
shall line the hole in the door leaf housing the latch cylinder. N
A6.1.7 Floorspring: New Star H-222 Q‘>
S

PN
i) The floorspring body, bottom strap, and top pivot shall be fitted as&%gé"\éribed in
FR3064. LY

&7
i) Both sides of the mortice in the top edge of the leaf, for the tqp ‘centre, shall be
lined with 4mm thick FT board to simulated the FT board sq@éfécings described in

FR3064 >
ol
i) At the top centres positions, the optional intumesc{@gg\@rrangements shall be as
follows: \&’j‘“
Option 1 O

P
15mm wide intumescent seals shall‘&lgé“fitted adjacent to both long sides of
the top centre position; these seals~shall overlap the central 30mm wide seal
by at least 25mm, A‘g;\:é’
SN
Option 2 N\ '
the mortices for the top,c\e)ﬁ:?res components in the leaf edge and frame shall
be fully bedded on intumescent sheet material or sealant of 2mm thick, and
10mm wide intumescent seals shall be fitted adjacent to both long sides of
the top centre po\s}ti\on; these seals shall overlap the central 30mm wide seal
by at least 25mim,
iv) To accommod,ai‘é“the double-action of the floorspring, the door frame profiles, and
intumesce[}t%;;é%‘als at the vertical leaf edges, shall be as described in FR3064.

’\,\ ™
~(>“

RO
A6.1.8  Miscellangous
(door gt\qiis, push and kick plates, selectors, hooks, security chains)
N

\

N
i) > Miscellaneous ironmongery shall be entirely surface mounted and shall not require
,¢\"@” any modification of either the leaf edge or door frame, and shall not introduce any
O component into the leaf clearance gaps.

B
:\.{j:r" i) Miscellaneous ironmongery shall not penetrate the door leaf other than by fixing
K screws.
;\\\/'
N
\\%\\‘ iii) Miscellaneous ironmongery shall not cause any reduction of either the thickness of
\}\, the door leaf or the door frame section.
AB.2 Discussion
AB6.2.1 It is proposed that alternative items of ironmongery may be fitted in place of the

corresponding items as tested.

© Exova Warringtonfire Aus Pty Ltd 2009-2013 EXOVG ”ll“l
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AG.2.5
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AB.2.7

A6.2.8

A6.2.9
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Determination of the acceptability of the proposed alternative ironmongery has been
based on the following principles:

i) a like-with-like substitution in terms of function, material, and dimensional
specifications,

i) no limitations for entirely surface fixed items that do not detract from the |

specification of the tested doorset,

1%
s \h\/

ii) similar or reduced quantities of door frame or leaf material are removed\}or

installation,

V) there is no increased interruption of intumescent leaf edge seals, X

gap.

y
R A4
N

no increase in the overall mass of metal introduced into the Iezgf edge clearance

MC\

Accordingly, the conditions and limitations given in the Proposakare closely based of the
specifications and installation details of the tested items of |roﬁmongery

The exception is the inclusion of mortice locks and Iat\ch\,es for which there is no specific
test evidence. In principle, because mortised items d“o not penetrate the leaf to the same
degree as the cylindrical locksets as tested, they 91@ ent leas risk.

\‘)

However, in the absence of specific test e\ﬁdence a conservative approach has been
taken to ensure the residual thickness of{e\af’ material at the mortice will be similar to that
coincident with tubular component mQY\*ﬂsed in the leaf associated with the cylindrical
locket as tested. Furthermore, lock:cases are to be wrapped in intumescent sheet
material of 1Tmm thick.

The proposal for floorspri

O\

§ |s based on information provided by FR3064, which

described a test of a doque eaf doorset, each leaf being mounted on a different closer

model.

One top centre P

\Cx‘

mbn failed at 51 minutes. The proposal indicates the use of the New

Star floorspnng,\w ich was associated with a local integrity performance of 63 minutes.

In view of. the premature failure at 53 minutes, albeit associated with a different closer
model, a\cc‘)nservatlve approach has been taken. In addition to simulating protection of the
top ce\ntre by lining the mortice with 4mm FT board as described in FR3064, the proposal
reqylr s an increased width of intumescent seals.

«“\\\7

&IfR3064 describes two 10mm wide seals. The proposal increases the overall specification
“toa single 30mm wide seal as described in RO7L06B, with two 15mm wide seals at the
top centre position. As an option, the two 10mm wide seals can be retained if
supplemented by additional intumescent materials lining the mortices for the top centre

Arringront

components.

Therefore, providing an item of alternative ironmongery is generically equivalent to a
tested item, and it is fitted in accordance the conditions and limitations in the Proposals
section, it is considered a like-with-like substitution in terms of function and contribution
and positively assessed for the required period of 60 minutes.

ire Aus Pty

td 2009-2013
i )9 )
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A7 APPENDIX 7

Applicability of Certifire data o

Oy
N\
N

A7 Proposal NS
A7.11 It is proposed that Certifire approvals for components fitted to doorsets within the scogé%%

of this assessment report provide a similar or enhanced level of support and confiden\é“e

in compared to the traditional use of historic test data only for similar components. ﬂc*;\?*"

N

A7.1.2 It is understood that the use of historic test data currently satisfies const/[qq@\n work

falling within the scope of Hong Kong Code of Practice For Fire Resistingw@bhstruction,

1996. ;\@J

S
; ; a7
A7.2 Discussion S
NS

A7.21 Table 1 provides a summary comparison of general requireménts to satisfy Certifire and

a traditional building control system supported by histdﬁ_&t’est data only, such as the
Hong Kong Code of Practice For Fire Resisting Const%d}ion, 1996:
O

TABLE 1

&

Performance, quality,

and constructional requirements

Traditionabbuilding
congpl system
sug?érted by only
;kiis oric test data
o

Certifire approval of fire
resting elements and
components of construction

facility

-
Prototype test at an appropriately Yy et
accredited test laboratory g O Yes Yes.
N
AN Test specimen sampled at
Age limit for prototype test.data No random by Certifire for the
TN s
'_,Qx‘* purpose of an initial fire test
A
Y
\\\*)\\} 5 years. Older data may be
_ o used to increase the scope of
Age limit oi\t%ﬁdata Ne application at the discretion of
Nl Certifire
P ; ; Test specimens sampled at
;E\esf specimen selection No random by Certifire
«\V
Audit tests every five years or,
v g o B when an agreed quantity of
Fiafiogic Ut fire tedls Ng units/product is sold, whichever
occurs first
Produc.ts manufgctured under Optional Yes, mandatory
recognised quality scheme
All products traceable to a known
manufacturing facility No Yes, mandatory
Regular audit of the manufacturin
g g No Yes, mandatory

© Exova Warringtonfire Aus Pty Ltd 2009-2013
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A7.2.7
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The summary in Table 1 compares the use of historic fire data, which has been the
traditional method of satisfying national building legislation, including the Hong Kong
Code of Practice For Fire Resisting Construction, with an approval system combining
aspects of both performance and quality assurance, such as Certifire.

It can be seen that using a historic data point relating to a single test specimen provides

relatively little assurance that constructions of subsequent manufacture will:
] reproduce the specifications of the original test specimen
or

= be capable of repeating the historic test result. ‘\;

O . .
One approach is to adopt a certification scheme complying with (@9'9uidelmes provided
by ISO/IEC Guide 65:1996, to be revised by ISO/IEC 17065, such as Certifire, which is
operated by Warrington Certification Ltd and accredited by UK;A‘S?.
i‘ ,\)L‘

The strict controls placed on generating the prototype\»&ﬁ;t data, and the subsequent
controls relating to quality and performance audits, grtgv{de a significantly higher level of
confidence in claimed performance than a single‘ gLQéé’ of historic test data.
NP
L
Sl
oN
Certifire certificates of conformity describe the manufacturer, the approved product, and
the scope of application of the prp@ct. Full specifications of the approved product are
given, which are assured by cq@ming Certifire approval. This relieves the end-user of
aspects of due diligence in the@natter of ensuring quality and performance.
) Q\Qx
Itis therefore considered:feasonable to use Certifire approved products within their stated
scope of application Qaé stated in the appropriate and currently valid certificate of
conformity, in s,upKM t'of the assessments elsewhere in this report.

N

Certifire certificates of conformity

AAAAAA
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A8 APPENDIX 8
Glazing systems: Lorient, Mann McGowan, Pyroplex

A8.1 Proposal
A8.1.1 It is proposed that door leaves may be fitted with glazed apertures as follows: \
N
System 90 Plus + Pyroshield Safety Clear, based on RO7L06B Q«”{\\
r\\/:f’ 7

f)

i)

leaves may be fitted with a single aperture having a sight size of up. tQ“T\ZOOmm
high or up to 400m wide, subject to a maximum sight size area of 0. 24h‘\ P

the System 90 Plus channel shall be fitted with Pyroshield Saféty Clear and the
reveal shall be fully lined with 2mm thick Palusol mtumescent m\é’terlal with timber
bead profiles and fixings as tested, «\w

System 90 Plus, fully consistent with CF185 \Q\

ii)

\

installation details, sizes and glass types shall be \éhown in Figures and 5, which
are extracted from CF 185,

Q}J
N

System 630, fully consistent with CF201 -'\1;:1"

iv)

installation details, sizes and glass. ’[)CﬁES shall be shown in Figures 7 and 8, which

are extracted from CF 201, \3\»
&S

»\__J
Pyroplex FG60, fully consistent wlt}f CF487

v)

installation details, S|ze$\aﬁd glass types shall be shown in Figures 9 and 10, which
are extracted from CF>187

&‘\\

Pyroglaze 60, fully co\néistent with CF316

Vi) mstallatuomﬁétaﬂs sizes and glass types shall be shown in Figures 11 and 12,
which ar@extracted from CF316,
\
System, 90: Elus with 7.2mm thick Asahi wire reinforced glass

O

vu & }he maximum pane size of 7.2mm thick Asahi glass shall be 500mm by 500mm,

\\7\11)

{
¢ \\J

installation details shall be as shown in Figure 5, which is extracted from CF 185,

o COA glazing options

‘ f{x\y iX) apertures shall not occur within 110mm of the leaf edges,
\‘\\\ X) if both glazed apertures and grilles are fitted then the total area of both shall not
Q exceed 0.5m?, or 20% of the leaf area, whichever is smaller.
Glazing quirk
Xi) to achieve the appearance of a glazing quirk as shown in Figure 13, door leaf

Exova Warringtonfire

cores, shall be increased in thickness in order to maintain a minimum glazing
system to leaf interface of at least 54mm; the aperture size shall not exceed
500mm high by 200mm, and in other respects shall satisfy i) - x) above.
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In all other respects, glazing details shall be as tested or, as otherwise assessed by
Exova Warringtonfire.

Discussion

The glazed apertures fitted in RO7LO6B establish that the tested leaf construction is able

to tolerate glazing. S

The achieved integrity performance of 67 minutes described in RO7L06B represgp}s a
margin of at least 10% with respect to the required period of 60 minutes. This ha% been
used to justify the modest rounding of the proposed sight size dimensions. {\( QY

The proposed minimum margin of at least 110mm is similarly derived frai 07LOGB and
is considered a reasonable measure to maintain the dimensional stablhty of the leaf.

The proposal includes additional glazing options within the scopﬁe\of CF185, CF210, CF
487 and CF316. RS
\'\“”
Having shown the ability to accept glazed apertures for th%f?equwed period of 60 minutes,
the doorset described in RO7L06B is considered am@cceptable target doorset for the
glazing options in the indicated Certifire documentati .

SN

For ease of reference, information from CF185, CF21O CF487, and CF316 is reproduced

in Figures 6 to 13. ) ‘b\
i
&
Asahi wire reinforced glass, 7. 2mr{1\tﬁlck
&\

The proposal includes Asahi wl\e reinforced glass, which has not been tested in the
target doorsets and has not b@%n tested in a timber based glazed system.

Data provided by WARRES No. R12862 indicates that 6.8mm and 7.2mm thick variants of
Asahi wire relnforce% lass at nominal pane sizes of up to 2010mm high by 1010mm or,
approximately 2. O3\m are capable of contributing towards an integrity performance of 60
minutes. \,
\Q\

Test data reiatlng to glass in a steel-based framing system does not ordinarily support
|nstallat|Qn into timber door leaves. One reason is that unlike steel beads, which are
expeq\t‘ed to retain their section during fire exposure, timber beads will be eroded by
chag*mg and may provide less positive support.

(W\\V
Xq’;i-However, the proposed pane size is considerably smaller than the tested pane sizes. The
" smaller pane size reduces the effect of self-weight. This is associated with the risk of

glass tending to slump downwards and allowing the passage of heated gases around the
glass edges that can ignite unexposed timber glazing beads pre-heated by radiant energy
passing through the glass pane.

Small changes in glass formulation can vary the level of radiated heat received by the
unexposed timber beads

The proposed maximum pane size is 500mm high by 500mm wide or, approximately
0.25m?, which is smaller than the largest tested pane size by a factor of eight.

Exova ||||[||
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Despite the use of glazing specifications conservatively based on the glazing detail
described in the Certifire certificates and associated data sheets, and the implied safety
factor of the smaller pane size, attention must be drawn to the nature of the supporting
data for Asahi glass, which provides no performance margin. As loss of glass viscosity is
time dependent, a performance overrun is usually a major argument in modifying the
scope of application of glass in fire resisting constructions.

~,

In view of the lack of data relating to a timber beaded glazing system and the absence of. ’\ T

a recorded performance overrun in the supporting data, the Conclusion of this report h\as*‘
been worded accordingly.

Glazing quirk o>

b
The glazing options within the scope of CF185, CF210, CF 487, anq\t‘JF316 typically
include both door leaf and timber screen installations. In door Iea\7es the bead will
normally include a bolection moulding to conceal break-out of thgéperture edge caused
during machining process }f\
In screens, the glazmg systems are normally planted onto éjlét reveal.
N \ ’)
The proposed quirk detail is to be applied to the apprpyg\d glazing systems but with leaves
of increased thickness to maintain a minimum jOlr[t\Télce of 54mm wide, which is adopted
from the principle of a flat reveal when constructln@” glazed screens.
UN
In the absence of specific test data to suprPt a quirk, a conservative approach has been
taken with respect to aperture size, whlchﬁs limited to 50mm high by 200mm wide.

>

onfire Aus Pty Ltd 2009-2013
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Figure 5  System 90 Plus installation, reproduced from CF185. Not to scale, dimensions in
mm.
System S0 Plus and
Associated Beading
R
N v
&
N
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A
-
S
- = Y
O’
AQ\/
| o
el
g
a4 \“\i:\ N
O
&>
&
Figure 6  System 90 Plus glass tyr{ék and sizes, reproduced from CF185. Not to scale,
dimensions in mm. N<>
Tgi\)fez - Acceptable glass sizes for door leaves
c AN
G\l@ Maximum pane Maximum pane Maximum Pane Area
0 height (mm) width (mm) (m?)
__Firelite 720 720 0.43
Pyroshield Safety 720 720 0.43
~ " Pyran$ 720 720 0.43
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Figure 7  System 630 installation, reproduced from CF201. Not to scale, dimensions in mm.
~
oy
N
SYSTEM 630 GASKET w{*\)
_——FIXING . Q/
el QL
— LT
r\‘»c
i / o
. P
.‘ &
[}\ Figure 3 ,\5‘2
| - , N TG 2595 B':_AU54mm thic v’“@ S
- | —~— &S
1 T-LX5002 LINING O
‘ ‘ RS
| Q‘/\Q
 — o
-3 %
T ’
B : 3
| L]
5 | J No variations in retmnmg@b\‘éad profile are allowable, Figure 4
s shows the bead dejcar«%?hlch shall be used. The beads are
2 ‘ manufactured usin ﬁ\aleces of finger jointed timber using either
Oak, Beech, Rana /Utile and Columbian Pine with a minimum
densuty of 61 m?. Suitable types may include Oak, Beech,
Ramin and (subject to the above minimum density).
=5 relate\ \té the use of this bead with a 54mm thick door leaf
l—15/20% (bead eference LGC 2525) or a 44mm thick door leaf (bead
L 20/25¢ refQ(e nce LGC 2520)
A\
This approval relates to on gc@g}producnon Product and/or its immediate packaging is identified
with the manufacturer's n the product name or number, the CERTIFIRE name or name and
mark, together with the Q{)%\’TIFIRE certificate number and application when appropriate.”
"\
Q)
RS
&
A
Figure 8 System\B‘SO glass types and sizes, reproduced from CF201. Not to scale,
dlme,n$lons in mm.
>
r»\(.u
”\’\\'~y
" _Table 2 - Acceptable glass sizes for door leaves with a solid laminated core
. > Glass Maximum leaf cut out diameter (mm)
) .
\3 Pyroshield 462
> Pyran S 462
0 =
\ Firelite 462
s
b
T
P
&
N
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Figure 9  Pyroplex FG60 installation, reproduced from CF487. Not to scale, dimensions in
mm.
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Figure 10 Pyroplex FG60 glass types and sizes, reproduced from CF487. Not to scale,

dimensions in mm.

~N
< ‘\v\
N
o
m_,\‘/
Glass Maximum Aperture Maximum Aperture Maximum Aperture (L,\\
Height Width Area \Ci’ ’
At
Pyroshield | 540 mm (at 500 mm wide) | 540 mm (at 500 mm high) 0.27 m? ) A}:.g,/.
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)
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Figure 11  Pyroglaze 60 installation, reproduced from CF316. Not to scale, dimensions in mm.

, . e
t 1 6 mm thick Pyroshield glass O

2 25 mm wide by 3 mm thick Pyroglaze 60 glazing seal ‘-

2
3 25 mm high by 29 mm wide with 15° chamfer (plusgf
3 5 mm high by 6 mm wide bolection 3) hardwood %@xl
5 beads, minimum density 640 kg/m S
-~ 4 4 Non-combustible / hardwood setting bloc sc\Cv
6 5 60 mm long steel pins or screws at 80 mmcentres
(40° to glass) S
6 54 mm wide by 2 mm thick Palusg{%perture liner
2 7 Nominally 54 mm thick FD60 dgor leaf
; ~\">
el
_ i L5
O
o
Figure 12 Pyroglaze 60 glass sizes, reproduced from CFAQLLé’ Not to scale, dimensions in mm
s
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Figure 13  Glazing bead quirk. Not to scale, dimensions in mm.

— |eaf.thi

‘//
=
| \\ -
4 R‘\l‘\K\W\ SR ’\Y/'Mﬂ
eyl \ 7]
W 4]
\ i
&
d Iy
a
o
\
S
Q&\
N
XS
%
e
>
o\
<
o)
~Q
&
A
J
WO
('b\,\
L
o~
o 4
. &9\
$

© Exova Warringtonfire Aus Pty Ltd 2009-2013

4————— fire rated glass

Report No. 22810-09
Page 49 of 101

s

approved glazing ghstem

~ J\Q

pin/screw fixiag

Sdmim, midyitim
£ss increased to ensure

__~timber df ﬁfw\g bead
,,,3><5mm\,)~gop

the ifap’face between the glazing system

x> HW vision panel

sub frame

o e
(%(‘i\ﬂ;bthe leaf remains at a minimum of 84mm
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APPENDIX 9
Intumescent seal location R

A9.1

A9.1.1

A9.1.2

A9.2

A9.2.1

A9.2.2

A9.2.3

A9.2.4

A9.2.5

A9.2.6

© Exova

Warringtonfire Aus Pty Ltd 2009-2013

Proposal
It is proposed that the tested specifications of intumescent seals at the leaf edgesx«f~
described in RO7L06B and FR3028 may be fitted in either the leaf edge or, the fram\e,
reveal. P

Q\\D
At heads of doorsets, the seals shall remain in the frame reveals as tested. \\)
\

Discussion N

The heat activated swelling action of intumescent seals intumes@ﬁfseals whether seals
are fitted in the leaf edge or the frame reveal, is generallx; pected to be equally
effective.
*»E*

While this is true for the majority of the leaf edge locati ons, ‘the location can influence the
effectiveness of the activated seals at the head of the\ugdorset in particular, at the top leaf
corners and directly above the meeting edges. \>

&Y
At the top edges of leaves, where the furnace\éxkzrpressure will be at its greatest durlng a
standard fire test, it is critical to avo@ aﬁy risk of fissures or discontinuities in the
activated seal. x\,

(w

Because seals exhibit greatest sw%h(mg in their thickness, rather than longitudinally, there
is a risk of incomplete sealin at the top leaf corners and directly above the meeting
edges if seals are fitted in thPx y edges of leaves.

However, it is noted thé t\m the double-leaf doorset described in FR3028, 30mm wide
seals were fitted in thqfop edges of the leaves, and similar 30mm wide seals were fitted
in the frame reveaUaé described in RO7LO6B. In both case, integrity was satisfactorily
maintained for at\gést 60 minutes.
\
In the abseﬁ%\e of any discernible difference in contribution towards integrity performance
for the regl:ﬂred period of 60 minutes, the proposal is positively assessed.
‘&)
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APPENDIX 10
Alternative intumescent seals

A10.1

A10.1.1

A10.2

A10.2.1

\ \J
\\\

A\'ﬁbzz

A7 A1023
S

O Exova W

irringtonfire

Proposal

Itis proposed that alternative intumescent leaf edge seals may replace the original seals
as tested and described in RO7L06B and FR2962, as follows:

A
i) the proposed alternative seals may be one of the following: ) Q\@J
By Reddiplex Ltd: SN
Pyroplex Rigid seals contained in G-Lex carriers \/
Pyroplex Flexible variants LY
Pyroplex seals that include integral smoke seal profiles x:::«”ﬁ\“
By Lorient Polyproducts Ltd: r\(\./
Type 617 Sodium Silicate intumescent seals \3
ii) alternative seals shall be fitted in the same p031t10q§‘~re|at|ve to the centre line of
the leaf edges, as described in RO7L06B, \“\\
-\,/
iv)  at the top and meeting edge the proposed\séals shall be of similar width to the
seals as originally tested, . 2%
ii\\y

V) at the hanging edges the proposed sgal’s shall be at least 20mm wide,

vi)  hinge blades shall be bedded oanm thick intumescent sheet material and hinge
positions shall be by- passedkgy an intumescent seal at least 15mm wide, as
tested, x

V) the door frame shall Qe\\of timber, and shall have an absolute minimum density of
600kg/m \ A

vi)  the leaf edge\edﬁlponents and shall be of timber and have an absolute minimum
density of GQQRg/m

>\

A \
N

Dlscu§$lon

\w

Ggqéral

?ntumescent seal types can vary in terms of chemical formulation, activation

> temperature, activation pressure, physical nature of the activated intumesced seal, and
thermal degradation characteristics.

The tested doorsets were fitted with Palusol intumescent seals, which produce a rigid
matrix when activated. The proposed Pyroplex seals activate in a different manner to
produce a granular, generally more voluminous mass.

The charring rate of timber is closely associated with its density, as a function of mass to
be consumed per unit volume. As a contributory factor, the density of timber door frames
and leaf edges must be also considered in combination with the contribution made by
intumescent seals.

Aus Pty Ltd 2009-2013
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Pyroplex seals, supported by WF No. 167746

The doorset described in WF No. 167746 used to demonstrate the performance of
Pyroplex seals was |ntent|onaIIy designed to avoid high timber density values. To thls
end, the frame was of 420kg/m® and the leaf edge lippings were of nominally 650/kg/m”.

The integrity performance at the leaf edges described in WF No. 167746 did not,. QA
therefore, rely unduly on slower charring rates typical of dense timber. .

Accordlngly, the nominal density values for the door frame and leaf edge ||pp|ng" of
600/m° as described in RO7LO6B have been retained as absolute mlnlmum\;&‘ensny
values in the Proposal. This |s considered to represent a reasonable lnterpqgm‘ﬁ\ within
the density range of 420kg/m® and 650/kg/m® described in WF No. 167746.

/}Q,
The doorsets descrlbed in WF No. 167746 and RO7L06B are doublex af assembilies.

A0

The Palusol based intumescent seals tested as part of the téﬁget doorset described in
RO7L06B were 30mm wide the head of the frame reveals aod the hanging jambs, with
two 15mm wide seals in the rebated meeting edges. The‘hmges blades were bedded on
intumescent sheet material. ,_\x.«:;.%
s \

The Proposal maintains the general seal width of Bb\mm at the relatively vulnerable head
and meeting edges as described in RO7L06B, w”hlch exceeds the 20mm wide Pyroplex
seals that contributed towards an integrity pQCformance of 75 minutes described in WF
No. 167746. \w

X\x
At the hanging edges the seal width hagbeen reduced to 20mm consistent with WF No.
167746. This is considered acceptqble because of the hanging edges are restrained by
the hinges so that relative moyement is limited. Furthermore, the potential weakness
presented by the hinge is a\daressed by bedding the hinge blades on intumescent
material, and ensuring thq(e is a length of seal adjacent to the hinge positions as
described in RO7L06B. \\

The proposed tlmt{jﬁ‘densny values, the pressure forming nature of both the original
Palusol seals a&\\te ted in RO7L0O6B and Pyroplex seals, the availability of double-leaf
data, and mcr@ ased general seal width of 30mm, are considered to support a positive
assessment\\

2\

* \,, )

Type&i’l? Sodium Silicate seals, supported by WFRC No. C120040

‘\>

T‘Qpe 617 are chemically similar to the Palusol-based seals as originally fitted to the

_"target doorsets. Both the seals rely essentially on processed sodium silicate as the main

:\

A\t&? 1
N

A\\w

X \}
Y
)

A10.2.1

/a Warri

3

4

active component.

The assessment presented in WFRC No. C120040 supports the direct replacement
Palusol-based seals with Type 617 intumescent seals of the same width.

The direct replacment is supported by actual test data that provided a back-to-back
comparison. There is no evident reason to doubt the applicability of WFRC No. C120040
in this case for the required period of 60 minutes.

[
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APPENDIX 11
Melamine laminates, wood veneers, mouldings

A11.1

A11.1.1

A11.1.2

A11.1.3

A11.1.4

A11.2

A11.2.1

A11.2.2

A11.2.3

A11.2.4

-xova W

Proposal

Decorative melamine laminates or wood veneers, up to 2mm thickness, may be applled Q3
to the faces of the door leaf. &

It is further proposed that decorative timber mouldings not weighing more than 10% oT the
leaf may be applied to the leaf faces. The mouldings may be of any design, andmay be
bonded or, mechanically fixed in place. , X

\xj
The laminates, veneers, and mouldings will be additional to the spemﬂc‘éﬁon of the door

leaf as tested or otherwise appraised, and shall not extend onto the Iegﬁedges

The laminates, veneers, and mouldings may either finish at thei\épmgs or, extend right to
the leaf edge. ot

.

L

SOy
Ny
Decorative melamine laminates on the expose\d{“face of a door leaf are likely to be
consumed after a few minutes exposure in a S@ndard fire test without adversely affecting
the overall fire resistance performance of ph\e oorset.

&

The tested door leaves malntameab\insulanon performance, which indicates that
combustible materials on the uanposed face of the leaf are not expected to
spontaneously ignite. The propoé,ed use of melamine laminates is therefore considered
acceptable for the required pen@fi of 60 minutes.

Discussion

“\

The proposed decorative &vood veneers up to 2mm thick do not materially or, structurally
alter the surface or cc@structlon of the tested doorset. The presence of such veneers is
therefore not assQQated with any foreseeable increase in risk for the required period of
60 minutes. C\\’ﬁ

Timber mou“@imgs are considered similarly of neutral significance. However, as a
precautloq ‘the total weight of the applied mould has been limited to 10% of the leaf as a
reasonable measure to prevent excessive additional stresses being generated in the
supgéﬁlng ironmongery and door closers.

LY

C\‘
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A12 APPENDIX 12
Decorative metal cladding

A12.1 Proposal

A12.1.1 It is proposed that sheets of either aluminium, stainless steel or, mild steel up to 1 2mm\ 'l
thick may be bonded on the door leaves and frames. A\\
A12.1.2 The edges of the sheets shall not return by more than 5mm onto the leaf edgeQ\pF onto
the faces of the door frame rebate. \E\c
&<
A12.1.3 The adhesive shall be thermo-softening, such as a solvent-based contagt-gdhesnve.

A12.1.4 A non-combustible upstand (e.g. masonry, concrete, or metal) at Ieastémm high shall be
set into the floor opposite the centreline of the bottom edge of thg*l@f:ﬁ

A12.1.5 When metallic facings are present, glazed apertures shall be qQ\épared as shown in Figure
14. >
\\

A12.1.6 The proposal will add weight to the leaves. It is there ?@fecommended that consideration
be given to closer and hinge and closer spemﬂcatmﬁé’as appropriate. Hinges and closers
shall remain as tested or, as otherwise assessedvm\fhls report.

(%\M
&
A12.2.1 The supporting data includes a doorse&ongmally tested with a timber frame.
X

A12.2.2 In the absence of specific ewde@%e for metallic facings, the proposal is intended to
maintain an essentially timber léaf edge opposite a timber frame reveal. The limited return
of 5mm will maintain the pa@ﬁfﬁlar combinations of leaf edge and frame reveal materials
as tested. \\i‘"

A12.2 Discussion

A12.2.4 In addition, the Iimitéh'return of 5mm will ensure the facings do not interact with the
intumescent leaf é@g‘e seals, allowing them to contribute in a manner similar to the seals
as originally testg

\\

A12.2.5 The proposeé facings are to be bonded in position. It is likely that the exposed facings will
fall awa \because of degradation of the adhesive caused by heat conducted through the
facmg\&fhe underlying leaf will receive protection from the effects of fire exposure for as
Iong”és the facings remain in position.

O
A1226 ¢ \)The expected early loss of aluminium-based facings from the exposed face effectively

‘\

<, " returns the doorset to its tested specification.

AN
Al122.7 In the case of a temperature rise on the unexposed face of the door leaf it is expected that
\\\\ a degraded glueline would allow a degree of relative movement, and therefore render the
NG facing of neutral significance.

N A12.2.8 The glazing details in Figure 13 show that the bolection section of the glazing beads is
omitted. This ensures that should a facing fall away, it would not disrupt the beads or

bead fixings.

A12.2.9 In addition, the metal trims covering the beads do not extend over the materials at the
glass edges, which will allow the necessary unrestricted activation of intumescent glazing
media.
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A122.10 In the absence of any foreseeable risk, the proposal is positively assessed for the
required period of 60 minutes.
Figure 14 Preparation of glazed apertures when metallic facings are present. Dimensions in
mm. Not to scale.
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APPENDIX 13
Decorative marble, granite, and tile cladding

A13.1

A13.1.1

A13.1.2

A13.1.3

 A132
A13.2.1

A13.2.2

A13.2.3

A13.2.4

A13.2.5

Proposal

It is proposed that cladding by sheets or tiles of marble or granite, or decorative ceram{i/\é‘@"
tiles, up to nominally 10mm thick may be bonded or pinned to the visible faces of the g{g‘dﬁ‘
leaves and frames of the tested doorsets in the closed position. I
The cladding shall not be applied onto the leaf edges or, onto the faces of the %@g&r frame
rebate. Y

N/

The proposal will add weight to the leaves. It is therefore recommended,%t consideration
be given to closer and hinge and closer specifications as appropriatgg;ﬁ’inges and closers
shall remain as tested or, as otherwise assessed in this report. (;\\

3%
N

Discussion ¥

\r:%
The primary supporting data is for a timber doorset oﬂgjh%lly tested with a timber frame.
N
In the absence of specific evidence for the prqpfb%ed cladding materials, the proposal
maintains an essentially timber leaf edge opposite a timber frame reveal. The intumescent
leaf edge seals remain exposed, allowin%ghﬁm to contribute in a manner similar to the
seas as originally tested. ,»L;y“
~XJ
The cladding materials are nominalkx non-combustible and any adhesive used to bond
them in places is considered to p@%ent no greater risk than the adhesives used to bond
the timber components of themlg&“f?during its manufacture.
N
The proposed cladding is o‘ffBe bonded or pinned in position. It is likely that the exposed
facings will fall away bec:a\ase of degradation of the adhesive caused by conducted heat
or, that the cladding Ml}«\fail by cracking because of thermal stresses. The underlying leaf
will receive protectiQ”ﬁ“from the effects of fire exposure for as long as the claddings remain
in position. \\1\5
In the absence of any foreseeable risk, the proposal is positively assessed for the
required gériod of 60 minutes.
."\\/

bv

I
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A14  APPENDIX 14
Transom panels: with and without transom rails

A14.1 Proposal

A14.1.1 It is proposed that single and double-leaf doorsets may be fitted with transom panels upzi;"*”
to 1000mm high, as shown in Figure 15. The panels shall be of door leaf construction and
retained within a 4-sided framework. There shall be no clearance gaps at the edges of
the panels. &\;\

~ AN
A14.1.2 It is also propsoed that, for single-leaf doorsets only, that transom panels, f?‘ray be fitted

with a transom rail, in which case the leaf to transom panel details shall-b&-as formed as
either square or rebated edges, consistent with the meeting edge d ils assessed in
Appendix 4 of this report. O

A14.1.3 This assessment is prepared on the assumption that no part. fthe proposed door and
transom assemblies will be subject to an overpressure of m& "than 20 Pascals during
exposure to standard fire test conditions. With respect’t6” the furnace overpressure
conditions of the testing standard, this effectively limits dg>or and transom assemblies to a

maximum overall height of 3m. :\
P4
A14.2 Discussion &
Kyo%d
Transom rails fitted \:\\\x
P
)
A14.2.1 The proposed transom panels are Qf “door leaf construction and are smaller than the
tested door leaves, in these respe\cts therefore, the transom panels are not associated
with any increase in risk. N
\\,/

A14.2.2 The transom and side p@ﬁels are to be mechanically fixed at four edges without
potentially vulnerable o Q?atmg clearance gaps that would otherwise be required for door
leaves. In addition, in qalescent seals are included at the panel edges. The features are
considered to presggta less onerous case than the tested leaves.

A14.2.3 The proposect\{ransom panels are expected to behave independently of the door leaf
because they\are fixed in a manner such that no significant interaction with the door
leaves is @expected to occur. The proposal is considered acceptable for the required
period Q)(%’O minutes.

/" (»/
\Trfansom rails not fitted
N

=" The single-leaf doorset as tested and described in FR2962 included a transom panel
flush with the door leaf.

The joint between the leaf and transom panel is considered analogous to the meeting
edges of double-leaf doorsets.

A14.2.6 The proposal provides the option of either square or rebated panel edges, based on

A14.2.7

information from the square meeting edges described in RO7L06B and the rebated
meeting edges described in FR3028, as assessed elsewhere in this report.

There is no specific data to support the onerous T-joint condition at the top of the meeting
edges of a double-leaf doorset. At this location, two side hinged leaves are required to
remain in alignment with the continuous edge of a transom panel fixed at both ends.
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A14.2.8 Therefore, because of the unpredictable deflection, transom panels without rails are
limited to single-leaf assemblies, which more closely resemble a single leaf-doorset in
terms of potential relative deflections at the leaf head.

A14.2.9 Formal assessments are based on test experience and available evidence derived from eV
standard tests. Commercial test furnaces for vertical specimens typically accommodate O
3m high specimens.

A14.2.10  Although the size of individual components and any possible interaction are'«("fS’f
considered an issue, a doorset and transom assembly might exceed an overall he\ght of
3m. \\»\

\,,

A14.2.11  To be consistent with the maximum specified overpressure gradient stateqvln‘ the testing
standard, and the comments above, it has been necessary to ma e the additional
assumption in A14.1.3 for the purpose of this assessment of trangom panels when
assemblies exceed 3mm in overall height. )

A

&/

Figure 15 Proposed details-for transom panels for single and\ g{&‘uble leaf doorsets when
transom rails are fitted. Not to scale, dimensions in mm“
Ok
_\::d\‘steel fixings extending at least

> 30mm into the edge of the transom
2 panel at nominal centres of 450mm,

) ,&’\;* — at least two fixings per panel
-" edge
|
A ,‘\@
door frame profile as o
tested or, as otherwise ‘\\
appraised by WFR \\;
transom panel of _A:l;, %
door leaf constructu{% g
A S
> =
door frame pr ofile o
with additiona rebate 4
N |
]
| /
—
I | ——intumescent seals, as tested,
— or, as otherwise appraised
by WFR
- door leaf as tested

]
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A15 APPENDIX 15

Glazed side and transom lights

A15.1 Proposal N
O

A15.1.1 Itis proposed that glazed side and transom light may be fitted adjacent to doorsets, based‘l‘J

on the use of System 90 Plus within the scope of CF 185, as follows: . Q»\’
N>
AN,

System 90 Plus, fully consistent with CF185 \\Q}}

i) installation details, sizes and glass types shall be shown in Flgureévd\S and 17,
which are extracted from CF 185; a typical configuration of a doorsetwnth adjacent
glazed side and transom lights is shown in Figure 18, P\\

LY
S5
i) in all other aspects, glazing shall be within the scope of CF1 5
5 -
\
A15.1.2 In all other respects, glazing details shall be as tested\:?n: as otherwise assessed by
Exova Warringtonfire.
\)S
RN
A15.2 Discussion &
\
A15.2.1 The proposed screen installations are to Qe@onsustent with the scope of CF185.
K

A15.2.2 There will be shared framing members\between doorsets and areas of glazing. Despite
this, there is no reason to expect th $y exposed faces of these members to be eroded any
more rapidly compared with me\rﬂbers acting as door frames only or, shared members
with areas of glazing. .:&i\

A15.2.3 The minimum framing e@%er width indicated in CF185 is 45mm. A typical configuration
for a proposed doorset and screen installation is shown in Figure 18. The members are
shown as 50mm Wld\é;\WhICh satisfies CF185.

&
\\
o
&
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Figure 16 System 90 Plus installation for screens, reproduced from CF185. Not to scale,
dimensions in mm.

D

Ry
Timber framing members shall be of minimum density 650kg/m3. Ash timber N
(Fraxinus spp.) is not permitted.

Systen S0 Flus and
= ;

LE]

re 5

L
Figure 17 System 90 Plus glass(\@b\es and sizes for screen installations, reproduced from

AN
CF185. @ )
BA\®
& Table 1 - Acceptable glass sizes for screens
>
G@‘s Maximum Pane Maximum Pane dimension Maximum
A Q dimension (mm) (mm) Pane Area
. Q’l’.‘“\ at any aspect ratio less at an aspect ratio of 1:1 (m?)
N than 1:1
0 Firelite 2420 or 1077 1460 by 1460 215
{7 Pyroshield 1000 by 1000 1000 by 1000 100
L Safety
1 Pyran S 2420 or 1077 1460 by 1480 215
A ‘\:/"
\\\5\\
X
A
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Figure 18 Typical configuration of System 90 Plus glazed side and transom lights. Not to
scale, dimensions in mm.
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APPENDIX 16
Insulated glazed apertures

A16.1

A16.1.1

A16.1.2

A16.2

A16.2.1

A16.2.2

) Exova W

Proposal

For applications requiring nominally 60 minutes integrity and 30 minutes insulation, Ry
glazing system designs to form potential test specimens are proposed, in which leavesc, .
may be fitted with an aperture glazed with insulated glass using the glazing system as

shown in Figures 19 or 20, in which case the following conditions shall apply: . \\\5*’
s\
i) leaves may be fitted with a single, double-glazed aperture having a sughfgélze of up
to 600mm high by 250m wide, /,K\-\v
XN
i) apertures shall not occur within 110m of the leaf edges, &

iii) the glazing system shall be based on 1.2mm thick matlnq\s‘teel profiles, as shown

in Figure 19, i \\ .
iv) the reveal of the aperture shall be fully lined with tw%ﬁayers of 2mm thick Palusol
intumescent material, O
PR
S
V) the proposed types of glass are: 5 A&;f?“

25mm thick Hengbao FFB-25
30mm thick Shenzhen Shekou Longdlah\blass

25mm thick Keymax EI60 60-25. ,;\3&
,\

¥
J

vi) As a further option, a timber beac(féd glazing system is shown in Figure 20.

In all other respects, glazing detaﬂs shall remain as tested or, as otherwise assessed by
Exova Warringtonfire. \V

Discussion 2

Based on the prbven ability of the tested leaves to accept glazed apertures, an
assessment th?azmg specifications is presented in Appendix 7 of this report.

FollowmQ; generally similar approach to that in Appendix 7 in terms of aperture size and
positiopal constraints, designs for potential test specimens are proposed in which
ape(fnres are to be glazed with 25mm thick Hengbao FFB-25 glass, 30mm thick
§henzhen Shekou Longdian glass or, 25mm thick Keymax EI60 60-25 glass, as
orespectively tested and described in BETC-NH-2005-426, BETC-NH-2000-F-012, and

& I3E06.

The proposed glazing system shown in Figure 19 is derived from the glazing system as
originally tested in steel door leaves as described in R05J12B, but conservatively
modified when adapted for timber based leaves.

The timber-beaded system shown in Figure 20 is similarly derived generically from
otherwise proven designs, but cannot be formally assessed because of the lack of
appropriate test data. In this proposed design for a test specimen, a significant feature is
the extended bead fixings that pass under the pane edge, which might be expected to
remain in place and locate the pane after erosion by charring of the exposed bead.
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25mm thick Hengbao FFB-25 glass

A16.2.5 The modifications are a reduction in aperture size and the fitting of a double layer of 2mm
thick intumescent sheet material across the full width of the aperture reveal, compared
with the single layer forming part of the System 90 Plus system as described in RO7L06B.

5

PR
(

A16.2.6 The reduction in size is because of a cautious approach with respect to reaction of steel o -
beads, which are expected to exhibit thermal expansion, with a timber leaf. In addition, In hoy
addition, the double layer of intumescent material is expected to further assist in reduq'ui@%'
any adverse thermal interaction between the steel beads and the timber componepts of
the leaf. "

Ve < \"':'}

A16.2.7 The data provided by BETC-NH-2005-426 shows that Hengbao FFB-25 gIasTs‘J"s capable
of remaining in place and contributing towards the required performancgé~<pf 60 minutes
integrity in fully glazed door leaves providing a sight size 2135mm highgb 827mm, albeit

4,

of steel, at a much larger pane than proposed. \;:
A \ /
A16.2.8 However, the insulation performance of the glass pane in the,lgtt,\hénd leaf failed after 53
minutes, and after 58 minutes in the right hand leaf. N f}f\\ﬁ
O
A16.2.9 It is not clear from the recorded data whether the sé of insulation was a localised

phenomenon, which could occur with a pane of an,y\\j__ﬁi'z'e or, whether it was associated
with the pane size and the self-weight of th(g\;;fﬁérmally softened glass layers and
activated intumescent interlayers. ‘_7'\“3”
o
A16.2.10 If the premature failure was caused u‘<{s%If-weight, this will be addressed by the
significantly smaller pane size proposeQQ@ his case.
W
A16.2.11  The required performance of 60_@&1utes integrity and full insulation for 30 minutes is
indicated by the available data. However, there is no specific test data to formally support
the overall glazing system as;-\é}f)posed. The Conclusion of this report has been qualified
accordingly. PN
t\ 2
30mm thick She(x\zﬁ%’n Shekou Longdian glass
25mm thick Kgy\ﬁw\ax EI60 60-25 glass

R
A16.2.12  These gla“s\s'gt\’ypes have been included in the scope of this Appendix because of their
genericp@rﬁilarity to Hengbao FFB-25 glass, being insulated glass based on glass outer
layers.with a gel core.

A16.2.13 (T{bg“similarity extends to the large tested pane sizes of these glasses compared to the
Q&Lbanes size for the proposed doorset.
L
;}‘4’ However, it is inappropriate to assess glazing for door leaves based solely on screen
data. While the level of foreseeable risk is considered limited, the Conclusion of this
report has been necessarily qualified.
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Figure 19  Steel-beaded glazing system fitted with insulated glass. Not to scale dimensions in

mm.
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Figure 20 Timber based glazing system fitted with insulated glass, showing chamfered, or
square beads, with or without a quirk. Not to scale dimensions in mm.
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A17 APPENDIX 17
Basic steel frame profile, 3 and 4-sided

A17.1 Proposal
A17.1.1 It is proposed that leaves may be hung in steel frames, having the basic profile as shown
in Figure 21.

A17.1.2 All leaf edges opposite steel frame rebates, except at the threshold, shall be fltte Wlth
30mm wide intumescent seals, and all hinge blades shall be bedded on mtuqtescent

sheet material, as described in FR3028. \/ »
; \
A17.1.3 The proposed door frame shall be fixed to supporting construction a% described in
FR3028. ‘\
("\
A17.1.4 It is further proposed that door frame may include a member %f jamb profile at the
threshold to form a 4-sided door frame. )
&:*"‘
A17.2 Discussion 3O’

\\J

A17.2.1 The information provided by FR3028 shows that a\ﬁouble leaf doorset comprising timber-
edged leaves, similar to the proposed leaf coqstructlon hung in a single-rebated steel
frame profile back-filled with sand/cement@“lortar was able to contribute towards a
performance of 65 minutes integrity. Loss; Q?\ntegrlty occurred at the meeting edges.

&

A17.2.2 The recorded observations |nd|cate ihat integrity was maintained at the leaf to frame

junction for 71 minutes.
&‘\’

A17.2.3 The proposal reproduces the?cmtlcal leaf edge to frame details in terms of frame fixing,
mortar infill, and intumesc specifications to protect the timber leaf edges from heat
conducted via the steel frvahne profile.

A17.2.4 The additional pro\g&al to form a 4-sided frame extends the application of a component
shown acceptable” by testing. The proposal provides an additional doorstop at the
threshold teSteH with a clear gap, which was tested with a clear leaf edge gap. The
addition of. a ‘rudimentary physical barrier represented by the doorstop at the threshold is
conS|dered incidentally beneficial.

A17.2.5 The groposal is based on specifications shown by testing to be capable of achieving a
Lgcallsed performance of 71 minutes integrity, and is positively assessed for the required

“rintegrity performance of 60 minutes.

\:\ N
_ ,\\* Insulation performance

= ~ A17 2.6 The doorset described in FR3028 was tested opening towards the heating conditions. In
this configuration, relatively little of the steel frame is exposed.

A17.2.7 In an outward opening doorset, a larger proportion of the steel frame profile will be
exposed and the frame cross-section will be expected to receive greater overall heat
input.

f
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A17.2.8 Therefore, a conservative approach has been taken and the insulation performance is

assessed as follows:
Inward opening doorsets

Outward opening doorsets

Figure 21 Basic steel door frame profile. Not to scale, dimensions in mm.

steel frame fixings as tested and described in FR3028
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APPENDIX 18
Angle-section steel frame profile, 3 and 4-sided

A18.1

A18.1.1
A18.1.2

A18.1.3

A18.1.4

A18.2

A18.2.1

A18.2.2

A18.2.3

A18.2.4

A18.2.5

A1 3\26 ’
N SO

xé:“

</

O

A
N
«.\\'\\/
A

A18.2.7

Proposal N

It is proposed that the profiled steel frame as assessed in Appendix 17 may be replaced ‘j g
with the angle-section steel door frame as shown in Figure 22. The proposed angle- 5

section frames shall be fully welded at the corners. KQC

>

v

All leaf edges opposite steel frame rebates, except at the threshold, shall be fltteﬁ‘\wnh
30mm wide intumescent seals, and all hinge blades shall be bedded on m&eﬁescent
sheet material, as described in Appendix 17. &
The proposed door frames shall be fixed to the structural reveal by masohPy anchor bolts
as shown in Figure 22. & \

“As an option, an angle-section member similar to the jambs may~be fitted at the threshold

to form a 4-sided door frame.

\f‘“
3
N D
Discussion PN
"\(;;'7
The proposal replaces the hollow steel proﬂle\as tested, and assessed in Appendix 17,
with a solid steel angle. \ ¥
KO

Whereas the tested frame profile wag‘ﬂled with sand/cement mortar, and fixed to the
masonry supporting construction, asya means of achieving dimensional stability during a
standard fire test, the proposedafframe is to be fixed directly to masonry or reinforced
concrete supporting constructio
(;\\\

In principle, therefore, the» proposal is expected to provide a similar level of mechanical
support to the tested, fréme However, because the proposed frame is a solid section and
is not internally suagorted by mortar, it may be more prone to localised distortion.

Figure 22 sh@wé that fixings into the concrete forming the structural reveal are relatively
close, with: aﬂdrtlonal fixings at each hinge position, which is intended to prevent torsion of
the han@ng jambs causing the leaf axis to move relative to the plane of the aperture
W|thm {he frame reveals.

”\/
Tb ‘assist in maintaining integrity between the angle-section and the structural reveal, the
angle section will be fully bedded on cement mortar or gypsum plaster.

The Requirements for this report indicate the supporting construction is to be capable of
remaining stable and providing adequate support for the required period. To ensure this,
the proposed frame fixings are at least 50mm from the arris of the structural opening. This
is intended to reduce the risk of a corner breaking out, and rendering fixings ineffective.

Fitting a frame jamb profile at the threshold to form a four-sided frame represents a simple
transposition of a tested feature in addition to the tested specifications, which remain
intact. There is no foreseeable adverse effect associated with such a proposed threshold
member, which is positively assessed for the required integrity performance of 60
minutes.
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Insulation performance

A18.2.8 The proposed angle-section frame is considered sufficiently robust and well fixed to
support the target door leaves and contribute towards integrity for the required period of
60 minutes. However, it is less thermally inert than the tested frame profile and this may
potentially compromise the insulation performance.

A18.2.9 In the absence of test data to indicate insulation performance, a conservative approachQ og
has been taken and the assessed insulation performance is 30 minutes. 1\\\.%'
Y
oSG
A
(‘«,&\\
N,\\w
Figure 22 Angle-section door frames. Not to scale, dimensions in mm. KQ
<
&
A\\*\n
100 x 30 x 3 GMS fixing bracket with ( S
M8 x 50 min. anchor bolts, at max 300 ctrs, o ol
with an additional anchor bolt at each ;\?ﬁ\
hinge position of hanging jambs N «&\, B
N\ (Y
‘ i .;. ’\\3
angle-section frame fully bedded i EN \
on cement mortar or gypsum =~ ———————f & i N \ 50 min.
i el | I —
plaster e #'{,;1 r 3 } i |
GMS or st/st angle, at i ;(b\f" 17/ e N
least 20 by 55 by 3 \ TG 9b b g
thick & A
¢ |
o>
N
N
S P
S ,
h'\\,“"’
A
O
N
D
5
;"(‘\,\)
O
%
" \;‘»Qv
&
/“\Q’
&
~\.
N\
\>‘\’”’
I
;\\':/',
R
Jy

© Exova Warringtonfire Aus Pty Ltd 2009-2013 EXOVG "'I“l



A19

Report No. 22810-09
Page 70 of 101

APPENDIX 19
Adjacent hinged and fixed leaf panels

A19.1

A19.11

A19.1.2

A19.1.3

A19.2

A19.21

A19.2.2

A19.2.3

A19.2.4

A19.2.5

A19.2.6

\ \J

AT§27
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C /‘

\\§

Proposal

It is proposed that several doorsets may be fitted within the same structural opening such\w

that adjacent doorsets share frame jambs, as shown in Figure 23. ‘ /\\‘,‘
A
A

Alternatively, fixed panels of leaf construction may relace hinged leaves. Fixed, pnahels
shall be fitted in a similar manner to trnasom panels as assessed elsewhere i in thrg/feport

w “
There is no limit to the number of doorsets in a single structural opening. .
‘,jir\\
Discussion C O

In the case of fire exposure on the opening (hinge knu \Ie) face of the proposed
assembly the charring of a shared frame jamb is expected to"be similar to the charring of
a normal perimeter jamb. This is because only the edg\Of the frame is directly exposed.

In the case of exposure on the closing (doorstopUace of the proposed assembly, it is
possible that a shared frame jamb would be sub;ect to multi-directional charring. This is a
more onerous case than a perimeter jamb. \‘;\;_JJ

o b

SN
In order to compensate for a potenf@ﬁ/ greater degree of charring, and greater
mechanical load resulting from the poéglblllty of supporting two door leaves, the cross-
section of shared jambs is larger, than the tested frame jambs. Figure 21 shows the
proposed jamb, fixed to a brlckw;ark or reinforced concrete pier.

w\\

The proposal requires that, tt}e top and bottom joints of a shared jamb comprise at least
two separated steel flxmgs \In addition, the jamb is secured to the adjacent pier by angled
fixings. These are COnSIdered reasonable measures to ensure that from whichever
direction fire exposqﬁe occurs there will be operative fixings to maintain the stability of the
shared jamb. \\4

The proposé\d flxed side panels are to be mechanically fixed at four edges without
potentiafly “vulnerable operating clearance gaps that would otherwise be required for door
leaves.d In addition, intumescent seals are included at the panel edges. The features are

coagbd red to present a less onerous case than the hinged leaves.
\\

'/[The proposed leaves and panels are expected to behave independently of each other

because they are fixed in a manner such that no significant interaction is expected to
occeur.

An assembly comprising adjacent doorsets, with the option of fixed panels of leaf

construction, with shared jambs as proposed is expected to provide the required
performance of 60 minutes fire resistance.
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Figure 23 Shared frame jamb for adjacent doorsets and/or fixed panels of door leaf
construction. Not to scale, dimensions in mm.
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APPENDIX 20
Lorient air transfer grilles

A20.1

A20.1.1

A20.2

A20.2.1

A20.2.2

A20.2.3

A20. 2\4) 7

Proposal

It is proposed that the door leaves as tested may be fitted with either LVE44 or LVH44

intumescent air transfer grilles by Lorient Polyproducts as shown in Figure 24, in Whlqkp

case the following conditions shall apply: Q ey

i) the maximum size of any grille shall be 0.194m? with neither the helght\n\for the
width exceeding 440mm, \/

¢
o/

i) in all cases grilles shall be fitted in conjunction with a Lorient LX44\6§2 aperture liner
as described in 3.24 of WFRC No. C81735, steel fixing screwsxas described in
3.23 of WFRC No. C81735, and with a Lorient steel cover ter\x

iii) there may be either 1 or 2 grilles fitted in the same Ieaf,,«;a\t any height; in the case
- of double-leaf doorsets both leaves shall be fitted \«itﬁsim—ilar grilles in the same
relative position, N B
SO
iv) grilles shall not occur within 100mm of a\dbaf edge, each other, or glazed
apertures, ~h{,:>

V) grilles shall not be fitted above glaze\d\gp%rtures
Vi) if both glazed apertures and grllle:s are fitted then the total area of both shall not
exceed 0.5m?, or 20% of the quf\ area, whichever is smaller.

Discussion

o
Report WFRC No. C817§§ based on fire resistance tests of Lorient LVE44 and LVH44
intumescent air tranq\fer grilles, presents an appraisal for the general application of the

grilles. \vx\x

The proposea%h?mts regarding total area, and maximum height and width of grilles are
ConS|stent with other Appendices of this report concerned with glazing. The installation of
both glaémg and grilles requires the formation of apertures.

<\
For\ihe purpose of this appraisal consideration has been given to the potential deflection
of. the proposed door leaves during a standard fire test. In order to ensure the grilles

\remam in position the proposal requires the provision of additional steel cover trims.

The proposal contains positional restraints in order to maintain the mechanical rigidity of
the leaf and to avoid any interaction between grilles and glazed apertures.

The proposal is consistent with WFRC No. C81735 and takes account of the proposed
application, which is positively appraised for the required period of 60 minutes.
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Figure 24 Typical installation details for Lorient intumescent grilles. Not to scale,
dimensions in mm.

oS
R
%
N
intumescent air transfer grille C})\
7\ .
/A /
. o \\ ;S : '\\ S hoyd
AT / < N
N Ay
:: : W : § S
4 (N L
| | N~ steel A;:;\
/o | steel cover trim NG
a N o9
2 3 S
Aol ¢
/s | | N | N
/ | Q )
7 A o
Ao | Q b
g FL __________ J 'Q l\$\
. », 4
AL
S
,Q;\’
door leaf ———= e X4402 aperture liner

© Exova Warringtonfire Aus Pty Ltd 2009-2013 EXOVO I"]“I



<< 2

/{‘ ¢

A21

Report No. 22810-09
Page 74 of 101

APPENDIX 21
Trimec strikes for doorsets with timber frames

A211

A21.1.1

A21.2

irringtonfire Aus Pty

Proposal

It is proposed that single-acting doorsets may be fitted with Trimec ES3100/ES310
‘power to open’ electrically operated strikes, see Figures 25 to 27. The proposed strlke\
shall be fitted as follows:

w“\°

o
o

N2

&

i) a Palusol, Intumex, or Thermaflex based intumescent seal shall be. fi R{ted adjacent
to the long edge of the strike, see Figure 26, ~

Door frame installation, for single-leaf doorsets

S
i) the side and bottom of the strike rebate shall be lined Wltt) nommally 2mm thick
Palusol, Intumex, or Thermaflex intumescent sheet mater l;-see Figure 26,

Leaf edge installation, for double-leaf doorsets

\r\>

C
>

there shall be an intumescent seal at least. 10mm wide adjacent to the long edge of
the strike and the strike rebate shall Qe fuIIy lined with nominally 2mm thick
Palusol, Intumex, or Thermaflex |ntum®bent sheet material, see Figure 27,

iii) meeting edges shall be square,

iv)

All installations Ko
\J

V) the strike shall not be fitted h(éher than 1100mm above the threshold,

"\\J
electrical cables shall bé»‘ﬁtted in the bottom of the grooves housing the leaf edge
seals or, shall pass: Lh‘rough the leaf via a groove of nominally 6mm by 6mm filled
with intumescent s&ééiant

Vi)

alternatively \ﬁébles may pass through a hole in the frame section; the hole shall
not exceec{b«Bmm in diameter, and both ends of the hole shall be filled with
|ntume\'§e\nt mastic for a depth of at least 10mm.

vii)

\
Dlscusélon
\\/

Geheral

The proposed strike is fail-safe such that in case of failure of the electrical supply the

strike remains static and does not release the leaves.

Doorsets, therefore, remain in the locked condition. This ensures that should the power
supply be compromised during fire exposure, doorsets will be closed and capable of
providing their intended fire resisting function.

Additional intumescent material was fitted at the hinge blade and latch strike positions.
The proposal extends this principle, and the Trimec strikes are to be bedded on
intumescent material as shown in Figures 27 and 28.

td 2009-2013
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A21.2.4 In view of the greater mass of the proposed strikes compared with the strikes and hinge
blades as tested, an increased specification of intumescent material is used. This is
expected to thermally isolate the proposed strike and protect the leaf edge and frame
reveal from the risk of significant erosion by charring.

A21.2.5 The strike will occur no higher than 1100mm from the threshold. At this location, the strike
does not coincide with a significant furnace overpressure, as specified in the testing

standard.
A
A21.2.6 The lack of a pronounced pressure differential relative to the unexposed face will as&stu}f
reducing the tendency for furnace gases to pass into the leaf edge gap, whlch\ihay
otherwise promote heat conduction and exploitation by charring. \W
~ \
A21.2.7 Electrical cables providing power to the strikes are either fully bedded in<intumescent

sealant within the leaf core or, are located along the base of grooves in:{hie leaf edges
that accommodate intumescent seals. The heat activated swelhng “of intumescent
materials is expected to compensate for the relatively small sectlor(\o“fs\tlmber removed to
house the cables. v\g\

A21.2.8 The proposed strike is relatively more massive than the ‘sfrlkes and hinge blades as
tested, which will tend to conduct heat into the relative;ly\?ulnerable leaf edge clearance
R

gap.

A21.2.9 An additional length of intumescent seal is to be'ﬁiﬁtéd adjacent to the strike, in order to
reinstate the continuity of the main leaf edge\seals This is based on the principle of
continuous intumescent seals by-passing th@hmge positions as tested.

A21.2.10 From whichever direction fire exposure QbCurs, the additional seal is expected to maintain
integrity at the strike position. >

K7
A21.2.11 Combustible materials associat@ﬁ with the strike are expected to be protected by the
inherent insulating propertles of the timber frame profile, which itself is combustible and
has proven acceptable b{testlng

A21.2.12  In the case of doorser opening towards the heating conditions, heat conduction into leaf
edge clearance gab is considered especially onerous. In addition to the effects of
conducted heat\\ charrlng of the frame profile will tend to undercut the strike body.

A21.2.13  Figure 2'6_§tnows that, as well as the intumescent seal adjacent to the strike, the side and
bottom dftr‘nortice for the strike body will be lined with intumescent sheet material.

/«w

A21.2.14 Tb@\éddmonal intumescent material lining the proposed strike mortice is a reasonable
\measure to compensate for loss of frame material caused increased charring and
<. “undercutting of the strike body. This is considered adequate an adequate precaution to
~.7 support a positive assessment for the required period of 60 minutes.
CON N
P —
N Leaf edge installation

0N
\\Y

"7;,"/" A21.215 The comments relating to frame installation generally apply. However, the reduced
- overall thickness of the leaf compared with the frame profile produces a more onerous
condition.

-xova Warringtonfire Aus Pty Ltd 2009-2013 EXOVO "l”ll
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A21.2.17

A21.2.18

A21.2.19

A21.2.20

A21.2.21

Figure 25
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In view of the 60-minute period of exposure and associated degree of charring, a
particularly conservative approach has been taken. Accordingly, Figure 27 requires the
mortice for the strike to be fully lined. This represents a significant increase in the use of
intumescent sheet material, which is intended to isolate the strike body and reduce the

risks associated with conducted heat and loss of leaf material cause by charring. &

Y
A ’\)7
Figure 24 shows that the forend of the strike is to be bedded on intumescent material. \b
This measure is derived from the tested doorset, in which the hinge blades were similarly . r

prepared. WOV
5
The bedding of intumescent material will assist in isolating the strike forend and vﬂsgéYeby
reduce the effects of aggravated charring caused by conducted heat. N{)\Q‘f
&
Overall performances &

A30

)
The timber door frame profiles remain as tested or, as otherwiééjgssessed by Exova
Warringtonfire as suitable for the required period of 60 minutes, :é\\

N
xR
-
The proposed details the strike positions are generallx:/é&trapolated from the available
test data, which indicates that additional intumescen_tfmaterials can maintain integrity at
locations where metal components are incorporate&ﬁi"the leaf edges.
LN
The conservative application of intumescent miaterials as shown in Figures 27 and 28 is
considered adequate to contribute to the resgired performance of 60 minutes integrity.
)\V,

Trimec ES3100 strike. &S
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Frame preparation for the installation of Trimec ES3100/ES310 strikes, for 30 and

Figure 26
60 minutes integrity as indicated. Not to scale, dimensions in mm.

For 30 and 60 mins integrity: /

Palusol, Intumex or, Thermaflex
adjacent to the long edge of the//

strike and extending to the
face of the frame stop /

/

For 60 mihg'integrity:
Palusol, liturex, or
Therm ‘ﬁex lining

th&fl( & and bottom of
rebate for the strike

e
Y

\9)
ﬂso})’rame section

&

o,
N
o - ‘b .
m: m&u’umescent seal in door
ame rebate, as tested or, as
C;b; erwise assessed by WFR

¢

&

,
&
&

N
Figure 27 Leaf edge preparation for installation of Trimec ES3100/ES310 strikes, for 60
minutes integrity. Not to s¢ale, dimensions in mm.

A0
.U Palusol, Intumex or, Thermaflex ——

<Y atleast 10 wide adjacent to the
{ O N
S long edge of the strike
N
O
’A\J
5.y
"
N
NN
SO the rebate for the strike
NS fully lined with Palusol,
R
Q\V Intumex, or Thermaflex
N
5 N
N
LN / -
e sz\/“ main intumescent leaf
ey edge seal as tested or, as
‘\ﬂ\\% otherwise assessed by WFR
£V
N\
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A22  APPENDIX 22
SOSS concealed hinges

A22.1 Proposal

A22.1.1 It is proposed that the target doorsets may be hung on SOSS 218SS stainless steel \\i /
concealed hinges instead of steel butt hinges as tested. SOSS hinges shall be fitted asv
A\

follows: o)
Ny
i) SOSS hinges shall be installed at similar positions to the butt hinges as te@ﬁéd or,
as otherwise assessed elsewhere in this report, B's )

\ﬂ/

ARy
i) the hinge components mortised into the leaf edge and the frame féveal shall both
be fully bedded on Lorient intumescent mastic, as tested 3}1d described in
RF00010, ij
iii) the timber stile and leaf edge lipping at the hanging edg\gs of leaves shall have an
absolute minimum density of 700kg/m®, \ NY

iv) the timber door frame shall have a minimum dens:@ of 650kg/m

A22.1.2 In all other respects, doorsets shall be as tested or\,,as assessed by Exova Warringtonfire.
<»\‘”
\\V

&

A22.21 The proposed installation conditions ase&derived from the test data provided by RF00010.
The proposed conditions reproduceﬁhe critical specifications incorporated in the original
test specimen. 7&\

\\\J

A22.2.2 The SOSS hinges are to bQ\bedded on intumescent mastic as tested, the conditions of
the proposal reflect the t@sted timber density values of the leaf edge to reduce the risk of
excessive charring Qf thé“ hinge positions.

X0

A22.2.3 The proposal |s §6n3|dered adequately supported by the available data, the critical
aspects of wh@h are to be reproduced to justify a positive assessment for the required
period of 60 Tinutes.

A22.2 Discussion

|
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APPENDIX 23
E.Bon concealed hinges, 30 minutes integrity

A23.1

A23.1.1

A23.1.2

A23.2

A23.2.1

A23.2.2 <

N

~
O
O\
A282.3
,j‘\\b

A23.2.4

A23.2.5

©) Exova Wari

Proposal

It is proposed that for applications requiring 30 minutes integrity the target doorsets may

hung on E.Bon CH-201 (mild steel) and CH-202 (stainless steel) concealed hinges wuth\,

die-cast alloy bodies, instead of steel butt hinges as tested. The hinges are shown. fﬁ
Figure 28 and shall be fitted as follows: . ,ﬁ\;/

f)

vii)

CH-201 and CH-202 hinges shall only be fitted when the risk fire exposd@ ¢an be
identified as uni-directional, and the door leaves open away from thg\dlrectlon of
exposure,

:\\
CH-201 and CH-202 hinges shall be installed at similar posit'en@fo the butt hinges
as tested, \x

the hinge components mortised into the leaf edge ar\ci th\e frame reveal shall both
be fully bedded on intumescent mastic at least 2mm tthk

\
the timber stile and leaf edge lipping at the han@‘ng edges of leaves shall have an
absolute minimum density of 650kg/m?, ,\\N;\

the timber door frame shall have an abac}mte minimum density of 650kg/m®,
\\

an additional 100mm length of lntu}nescent leaf edge seal, at least 10mm wide,
shall be fitted between the hlnge férends and the face of the doorstop, see Figure
31, &

<&
iii) and iv) indicate mlnlmu}ﬁ density requirements; if other design modifications are
to be applied as asses’sed elsewhere that require a minimum timber density, then
the higher denS|ty >{a lue shall be adopted.

In all other respects{t@borsets shall be as tested or, as assessed by Exova Warringtonfire.

\\/
o

N\

RO

\
DISCUSSIQI’I

\/I

The pr@:pbsed hinges are mortised in to the leaf edges and the frame reveal. The
artloufated hinge components are of steel while the forends are of die-cast metal and
ZQmm wide, as shown in Figure 28.

\‘\

In principle, it can be argued that the hinges do not represent a more onerous case that
butt hinges as tested that have wider forends or, mortice locks.

However, this type of hinge is not commonly fitted to doorset designs offered for fire
resistance testing and there is no specific test data supporting the proposed E.Bon
hinges, which incorporate low melting point die-cast bodies and forends.

Consequently, a conservative approach has been taken and the proposal limits the
installation of the hinges to outward opening doorsets for applications requiring 30
minutes integrity.

In the case of outward opening doorsets, the presence of the doorstop section of the
frame profile will provide additional timber material to be eroded by charring before the
hinge position is eventually exploited.

‘Ingronfrire

Aus Pty Ltd 2009-2013
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A23.2.6 In addition, the hinges are to be bedded on intumescent mastic, an additional length of
intumescent seal is fitted adjacent to the hinge forends, and the density of the leaf edge
and frame profiles are controlled to ensure the hinge mortices are not significantly eroded
by charring.

A23.2.7 The intumescent mastic is intended to ensure the hinge mortices, once exposed by
charring, are not significantly exploited.

A23.2.8 Furthermore, the activated additional length of seal, between the hinge forends and the
face of the doorstop, occurs between the direction of fire exposure and the hlnges\ﬁts
location is expected to reduce heating of the die-cast forends of the hinges by f,ctrhace
gases flowing with the leaf edge clearance gap. \< DY

A23.2.9 The relatively small size of the proposed hinges and the conservative oo\&htlons of the

proposal are considered adequate to justify a positive assessment for thgxrequlred period

of 30 minutes. A

(\;\\«/

Figure 28 E.Bon CH-201 and CH-202 hinges. Dimensions in mm, n/gtétbgscale.
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APPENDIX 24
Bonco steel concealed hinges, 60 minutes integrity

A24.1

A24.1.1

A24.1.2

A24.2

A24.2.4

Proposal

It is proposed that door leaves may be hung on CH202 and CH203 steel concealed
hinges by Bonco for applications requiring 60 minuets integrity, instead of steel butt 7
hinges as originally tested. In which case the following conditions shall apply:

i) concealed hinges shall be entirely of mild or stainless steel construction, |Qéfbd|ng
the chassis, forends, articulated plates, and pivot pins; the proposed hln@fe’models
are shown in Figures 29 and 30, GRS

ii) Bonco concealed hinges shall be installed at similar positions to J:hé butt hinges as
tested, &

iii) the hinge components mortised into the leaf edge and the;ﬁame reveal shall both
be fully bedded on intumescent sheet material at Ieast@(ﬁm thick, see Figure 30,

iv) the timber stile and leaf edge lipping at the haﬁtji?ﬁ’g edges of leaves and the
timber door frame, shall have an absolute m1n|mgm density of 650kg/m

V) an additional length of intumescent leaf gdgé seal, at least 10mm wide, shall be
fitted between the hinge forends and tb\e face of the doorstop, see Figure 30,

vi) iv) and v) indicate minimum densnty\requwements if other design modifications are
to be applied as assessed in else\,vbhere in this report that require a minimum timber
density, then the higher densﬂy‘value shall be adopted.

‘\\J

vii)  hinges shall not be eithéﬁjﬁtted in a manner or, be of a design, that causes or
requires larger leaf edgg\’clearance gaps than as tested, and shall be selected to
ensure they are ca%afbl\e of supporting the weight of the proposed door leaves.

In all other respects f{Qbrsets shall be as tested or, as assessed by Exova Warringtonfire.

! \\‘\
DISCUSSIO\I’I

Bonco C}H-‘ZOZ and CH-203 concealed hinges and available doorset test data

\\
The: broposed Bonco CH202 and CH203 concealed hinges comprise components that are
ortlsed into the frame reveal and in the leaf edge.

\) In principle, the mortised items ironmongery that were fitted to the tested doorsets supports

the acceptability of the mortised components proposed concealed hinges.

The forends of the proposed hinges are centrally located in the leaf edge, and do not extend
to the leaf face. The risk of heat conduction into the relatively vulnerable leaf edge clearance
gap is therefore reduced compared with the wider blades of the tested butt hinges.

Supporting test data for hinges

The proposed Bonco hinge models are not supported by specific test data.

[ ]
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A24.2.5 In the absence of specific test data, and to avoid compromising actual proprietary test data
relating to concealed hinges as assessed elsewhere in this report, a conservative approach
has been taken in developing an installation technique for the proposed hinges.

Proposed installation technique

A24.2.6 The proposed installation technique is derived largely from the method of fitting the buttk
hinges as described in RO&LO6A, which were bedded on intumescent sheet material, wlth\a
portion of the main leaf edge seals by-passing the hinge positions. o

A24.2.7 The proposed method of installation as shown in Figure 30 relies on lntumesqevﬁt sheet
material to fully line the hinge mortices to ensure a consistent level protectlon at%ﬁl locations
around the hinge parts. \\

,{’
A24.2.8 Furthermore, an additional length of intumescent seal is to be fitted if }he frame reveal,
adjacent to the hinge forend. This is expected to compensate for (@é interruption of the
main leaf edge seal at the hinge positions.

Overall performance &

A24.2.9 Bonco CH-202 and CH-203 concealed hinges when mé‘talled as proposed are considered
adequately supported by test data relating to cher forms of ironmongery and the
conservative use of intumescent material at %e hinge positions, and are positively
assessed for the required period of 60 mmute\ oy

Exova Warringtonfire Aus Pty Ltd 2009-2013 EXOVG "l”'l
" |



Report No. 22810-09
Page 83 of 101

Figure 29 Bonco CH-202 and CH-203 steel concealed hinges.
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Figure 30 General installation requirements for Bonco CH202 and CH203 concealed hinges.
Dimensions in mm, not to scale.

Section AA

hinge mortices in additional length of 10 wide doorstop face
door;(fb € and leaf Palusol or graphite based seal
edgefully lined with between forend and face of

_ 2 thick intumescent the doorstop
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A25  APPENDIX 25
Raven and Lorient acoustic and smoke seals
A25.1 Proposal JENS
A
L
A25.1.1 It is proposed that doorsets may be fitted with Lorient and Raven acoustic seals as shown G
in Figures 31, 32, 33, and 34 in which case the following conditions shall be satisfied: 7
A25.1.2  Threshold seals, Figure 31: v Q\\“
Lorient 1S8100 &
Raven RP8 R
i) the mortice in the bottom edge of the leaf to accommodate thg%\(eél shall be
formed in a timber leaf edge component having an absolute migﬁ??ﬁum density of
650kg/m®, C@
Py

a0 .
i) the mortice shall be fully lined with intumescent sheet ma&e{ﬁgl at least Tmm thick,
oA B

«\N,
iii) installation of the threshold seal shall not remove any\\[\)‘ért of the leaf edge seals,

,,,,,

O
A25.1.3 Surface mounted seals - frame, Figure 32: ‘g@“\’“
Lorient IS7025, IS7025Si, IS1010, 1S1212, 1S1206, {S1507

Raven RP78, RP120, RP150, RP500, RP510, R£§>O RP530
I

W)
A25.1.4 Surface mounted seals - leaf, Figure 33';;\;\\<»\"

Raven RP60 O
/")\\:\v N
i) installation of seals mountedgqﬁ”door frame shall not cause any of the following:
reduction of the size of tQ\é“’door frame rebate
A
XA
removal of any parf&‘p‘fxthe intumescent leaf edge seals
O
oy
increase in t@?é“af edge clearance gaps
»G,
A25.1.5 Combined intumescent and smoke seals, Figure 34:
Lorient TS’range

RaveqﬁP‘?GSi, RP1504SA, RP2004SA, RP3004SA

N"\\\.:
i),.:\.f\\“\ the intumescent component in the combined seals shall be at least as wide and

&g,u“ have at least the same cross-section as in the intumescent seals as originally
tested or, as otherwise described in this report to support an assessed modification

Ag&1.6 In all other respects, details shall remain as tested or, as otherwise assessed by Exova
b Warringtonfire.

[ ]
) Exova Warringtonfire Aus Pty Ltd 2009-2013 EXOVO "l”ll



Report No. 22810-09
Page 86 of 101

A25.2 Discussion
Threshold seal, Figure 31
A25.2.1 In principle, the removal of material from the thickness of the leaf to form the seal mortice

does not represent any greater risk than the lock mortices as originally tested and as
assessed elsewhere in this report.

A25.2.2 Although the flexible component is combustible and may flame, the prevailing furnag:é\"‘
underpressure at the threshold, as specified in the testing standard, is expected to d\t)aw
flaming in towards the furnace chamber so that it is not observable as a cause of igfexgrity
failure on the unexposed face. F’;\\“/

A25.2.3 However, in the absence of specific test data, a conservative approach h@§‘6een taken
and the seal carriers shall be fully bedded on intumescent material. Tp@ﬁeat activated
swelling action of the intumescent material is expected to compgngﬁa?fe by preventing
accelerated erosion of the leaf thickness via the seal mortice. (\j‘

RN

A25.2.4 Furthermore, the seals are to be mortised into timber havifg an absolute minimum

density of 650kg/m3, which can be expected to exhibit a notional charring rate of 15mm

per 30 minutes or, 30mm in 60 minutes. L
O

(o \\."/

A25.2.5 The residual leaf thickness at the seal mortice is 3{m§?§"(54mm leaf — 21mm mortice).
N

A25.2.6 The combined effects of: the residual leaﬁ{ﬁ%’ékness, intumescent protection of the
mortice, the period for which the alloy sg:ak’oarrier remains intact, and the prevailing
furnace underpressure, are expected to Eﬁsme integrity is maintained.

y (v\;\‘y\u
Surface mounted seals, Figure&@” and 33
\¥)
N
A25.2.7 Figures 32 and 33 illustrate the following seals:
(_‘K;\_;W

Lorient 1IS7025, I)S;fm\ZSSi, IS1010, 1S1212, 1S1206, 1S1507
Raven RP78,K\§P\’IZO, RP150, RP500, RP510, RP520, RP530
A

N
A25.2.8 These seals q\q\rﬂbt occur centrally at the leaf edges. Should the seals occur on the
exposed side of a doorset, it is expected they would consumed without risk of integrity

loss. \
A25.2.9 Shog{\fﬂ}’f;fhey occur on the unexposed side, they would be protected by the inherent
ir}&l{j}é’ting properties of the timber leaves as proven by the supporting test data.

A25.2.10,\«N_’\7>\|?1 addition, protection would be provided by the activated intumescent leaf edge seals,
~.2;°" which would prevent any significant flow of heated gases impinging on the acoustic seal
> profiles.

AV

Ky Combined intumescent and smoke seals, Figure 34

A25.2.11  The proposal includes the option of combined intumescent and smoke seals. The smoke
seal profiles may be brush type incorporated with the PVC casing for the intumescent
component or, blades integral with the PVC casing.

A25.2.12  Although the smoke seal profiles represent the addition of combustible materials, their
mass is considered negligible compared with the PVC casings and the timber leaf edges
into which the seals are fitted. Therefore, no significant increase in risk is foreseen.

S Exova |||
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Overall performance

The proposed seals do not cause the critical loss of leaf or frame material, and although ’;‘»

they include combustible components, they occur at locations such that significant flaming ;\\‘C“

is not expected to be observed on the unexposed face of the target doorsets. Q}»«?’
-§

The seals are considered to present no greater risk of ignition than the combustible timber /,«(*J

required period of 60 minutes. ,\\QW
e
o
N
Lorient 1S8100 and Raven RP8 acoustic threshold seals, reprodu%d from
proprietary sales literature. ‘%.\Z\
4\\'\'
Y
,A.‘\&,

44

15

9.5
188100 si
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Figure 32 Lorient 1S7025, 1S1212, 1IS1515 and Raven RP78, RP120, RP530 surface mounted
seals. Reproduced from proprietary sales literature.
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Figure 33 Lorient 1IS1010, 1S1206, IS1507 and Raven RP60, RP500, RP510, RP520, and RP150
surface mounted seals. Reproduced from proprietary sales literature.
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Figure 34 Lorient and Raven combined smoke and intumescent seals. Reproduced from
proprietary sales literature.
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A26 APPENDIX 26
Certifire approved floorspring closers

A26.1 Proposal o
¢ o
A26.1.1 It is proposed that the doorset originally tested as a floorspring-mounted assembly, as \u,
described in FR3064, may be mounted on alternative Certifire approved floorspring ;k
closers. \»\ ’
R
A26.1.2 Particular conditions and limitations are given below to ensure the floorspring closér»s\' are

fitted within their respective scope of application as defined by Cerﬂfnrg\\vvlthout

compromising the required performance of the target doorset: <&
v)\\.

uf\\
CERTIFIRE Certificate of conformity CF226 it
6500, 6501, 6508, 6509, and 6533 model floorspring door closgw\by James Gibbons

Format Ltd

i) All pivot components shall be bedded on gra ti‘te -based intumescent sheet
material, as described in the product data she@t supplied by James Gibbons
Format Ltd with the closers. \\,

CERTIFIRE Certificate of conformity CF459 & N

Hoppe AR800 and AR800 ESO Series roorSprmg door closers by Hoppe UK Ltd

i) All pivot components shall be. @é”dded on graphite-based intumescent sheet
material, as described in the pr\anct data sheet supplied by Hoppe UK Ltd with the
closers.

\‘5\ /
CERTIFIRE Certificate of cq\\férmlty CF259
TS500/550 Series floorspm'hg door closers by Geze Ltd

iiiy  Single- acting cor\1f|guratlons
All pivot corﬁbbnents shall be bedded on 2mm thick Interdens intumescent sheet
materlal as Supplied by Geze Ltd.

iv) Double actmg configurations
DQbr eaves shall be mounted on Type B 06371 upper pivot, and Type C 07432
b\ottom straps.

;\\E)ﬂ\" All pivot components shall be bedded on 1mm thick Interdens intumescent sheet

Y material as supplied by Geze Ltd

CERTIFIRE Certificate of conformity CF127
BTS 75V, 80F, 80FP, 80EMB, and 80FLB floorspring door closers and associated
accessories by Dorma UK Ltd

R vi)  Pivot and strap components shall be bedded on 1mm thick intumescent sheet
D7 material as supplied by Dorma.

CERTIFIRE Certificate of conformity CF253
9231, 9247, and 9431 floorspring door closers by Allgood PLC

vii)  Pivot and strap components shall be fitted with intumescent materials as described
in the product data sheet supplied by Allgood PLC with closers.

© Exova Warringtonfire Aus Pty Ltd 2009-2013 EXOVO "IHII
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All floorspring models

viii)  Door leaves shall be increased from 48mm thick as described in FR3064, to at
least 54mm thick, which shall be achieved by increasing the particleboard core
thickness by at least 6mm.

ix) Door frame profiles and timber leaf edge components shall have an absolute
minimum density of 650kg/m3

WO

A
;\ ¥

X) For all floor spring models, both sides of the mortice in the top edge of the Iea@[\\fo/r
the top centre shall be lined with 4mm thick FT board to simulate the FT boaﬁdcsub-
facings described in FR3064. \’\

Xi) The main leaf edge seal shall be 30mm wide be centrally Iocated%\nd located in
the centre of the frame reveal, and as otherwise described in ROZL.

xii)  To accommodate the double-action of the floorspring, thexz(oor frame profiles and
intumescent seals at the vertical leaf edges shall be as dergcrlbed in FR3064.
& G
xiii) At the top centre positions, 10mm wide mtumescen seals shall be fitted adjacent
to both long sides of the top centre position; the@e seals shall overlap the central
30mm wide seal by at least 25mm, W

K
Discussion SN

The proposal for floorsprings is based“ on information provided by FR3064, which
described a test of a double-leaf doorset, each leaf being mounted on a different closer
model. »\"Q

One top centre position falledl\at 51 minutes. The proposal indicates the use of the New
Star floorspring, which w%&\assomated with a local integrity performance of 63 minutes.

O
In view of the prema@re failure at 53 minutes, a conservative approach has been taken.
In addition to snmuiatmg protection of the top centre by lining the mortice with 4mm FT
board as desc(fbed in FR3064, the proposal maintains the 10mm wide seals at the top
centres as, tested

The pr@posal extends these 10mm wide seals to overlap the main 30mm wide seal. In
addttkjh the top centre components shall be bedded on intumescent materials either
provrded by the floor spring manufacturer or, as described in the product data sheet

. supplied with the floor spring.

Providing the proposed floor spring closers are fitted in accordance with the conditions
and limitations in the Proposals section, which incorporate specifications detailed in the
appropriate certificates of conformity for each of the floor spring models, the proposal is
positively assessed for the required period of 60 minutes.

Exova [[|
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APPENDIX 27
Alternative intumescent seals

A27.1

A27.1.1

A27.1.2

A27.2

A27.2.1

EXova warrir

Proposal

It is proposed that the intumescent seals as originally tested and described in RO7L06B

may be replaced by ActonSeal models AS or, FS or, SS as follows:

//v.\\

i) Frame head jamb: 30mm x 4mm, centrally located in the frame reveal \\\
‘x\

i) Frame side jambs: 30mm x 4mm, centrally located in the frame rt v“e\a the
seal, or part width of the seal at least 10mnK\W|de shall

be uninterrupted at hinge and lock posntlon&
\

i) Meeting edges: two 15mm x 4mm seals, one Centrajly located in each
rebate face; one seal, or part w1dthf~s) of both seals, of at
least 15mm wide in total, sha!l\be uninterrupted at the
lock and flush bolt positions , s B

iv)  Hinges, lock: fully bedded on ActonFiréth}upad
V) Flush bolts: fully bedded on ActQﬁFwe Intupad

When modifications described elsewhere in. th@”report require larger intumescent seals
be fitted to support an assessed mOdIflcatlQQ\, >ActonSeals shall be of the larger assessed
seal size. g ”\

Discussion 3v

The heat-activated swelllng gbtlon of intumescent leaf edge seals for timber fire resisting
doorsets contribute towardé integrity performance by providing the following benefits:

i) acting as a\r}\hyswal barrier to prevent the flow of hot gases to the unexposed
face vuq\the’leaf edge gaps

i) compensatlon for loss of timber eroded by charring

iii) f\_t\id'ependmg on type, an activated seal may provide some degree of rolling

’,;\f\}\\‘f resistance and reduce movement of the leaf edge
AV

/ u;*WhiIe seals have a common function, their basic chemistry and mode of activation divide
-> them into three distinct types: mono-ammonium phosphate, sodium silicate, and

vermicular graphite. The active component of graphite-based seals can be bound with
resins or elastomers or, be suspended in a fibre matrix.

ActonSeal seals are of the fibre bound type. Details of the active component are known
by Exova Warringtonfire and are retained in confidence.

Not only between the generic groups, but also within each group, there variations in seal
formulation, activation temperature, degree of expansion, generated pressure during
activation, and shear resistance — which can contribute to physically retaining leaf edges
located in the frame rebate.

|
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A27.2.5 These variations mean that different proprietary seals cannot easily be deemed
equivalent in terms of contribution towards overall integrity performance and that careful
and conservative consideration is required if seals are to be changed.

A27.2.6 In this case, the application for a performance of 60 minutes integrity is provided by
reference to fire resistance test IT 13-001, which describes a test in accordance with BS A
EN 1643-1:2008 on a specimen of a double-leaf doorset fitted with a latch and flush bolts, .~
and Actonseal seals. o

A27.2.7 The latch and bolts were not engaged so that the activated seals contributed to retawunjg
the leaves in the closed position during the test. Furthermore, the furnace atmosp@\e’rlc
conditions for BS EN 1643-1:2008 are controlled to produce a more, - Qnerous
overpressure than BS 476: Part 22: 1987.

\\\’)

A27.2.8 Greater overpressure can be expected to more aggressively exploit leaf Q\'ge gaps. InIT
13-001 integrity was maintained for 62 minutes. Failure occurred at the tOp of the meeting
edges, which were protected with two 10mm wide seals. ¢ S

/

‘\{\\
A27.2.9 - The proposal requires the use of two 15mm wide seals at the. meetlng edges in addition
to the flush bolts being fully bedded on Actonseal Intupad. (5"

A27.2.10  The 50% enhancement of intumescent protection in téﬁws of seal width at the meeting
edges is based on RO7L06B, in which a performam}:é of 67 minutes integrity without
failure was achieved. P
“\
\W
Overall performance *C\
\J
A27.2.11  The proposal is considered reasonaQTy supported by a conservative interpolation of the
available data and is positively as\§e,ssed for the required period of 60 minutes.

|
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APPENDIX 28
Smoke control doorsets

A28.1

A28.1.1

A28.1.2

A28.1.3

© Exova

Proposal

It is proposed that smoke control doorsets for ambient and medium temperature (200° C)
conditions may be provided to satisfy the performance requirements given in Clause E9.1
of the Hong Kong Code of Practice For Fire Safety in Buildings 2011 & Corrlgenda\\
(January 2013). . »\u

& »\

The proposed seal packages that may be fitted to the doorset as originally fire tqs;éd and
described in RO7L06B are defined below as Option 1 and Option 2: e

OPTION 1 - opening towards the direction of smoke exposure Q‘f\\

o\
AN

<
Ambient and medium temperature smoke control doorsets alsécapable of fire
resistance performance, based on data provided by IT 13- 03§

i) Doorset details:

Configuration Single-acting single leaf, Qpemng towards or away from the
direction of smoke expgsﬁre
Maximum leaf size ~ 2400mm high by 1100mm wide

\
Frame timber frame

9\1\
Ironmongery four butt hm@és latch
(\\
Leaf retention Iatchxen\gaged closer adjusted to generate a closing force of
at leﬁst 85N at the leading edge of the leaf
S

i)  Seal package: x\w
Y

\
Raven RP120W © fitted in the internal corner of the frame rebate, at the head

l\;\\ and vertical edges, uninterrupted at hinge and latch
‘\\;\ positions
Rave\n R\P120 a modified RP120 profile cut in two lengthwise, to form a
X4 in single blade seal, fitted along the top edge of the leaf
Réven RP358Si threshold seal; planted on the leaf face

\ Intumescent seals mandatory; seal specifications shall be as originally tested or

‘\»L;f as otherwise assessed in this report, and shall not be

removed in the fitting of smoke seals

iii) Absolute maximum gap sizes, no increase permitted:

Top edge Leaf/stop 2.8mm
Leaf/frame reveal 1.7mm
Vertical edges Leaf/stop 4.7mm
Leaf/frame reveal 3.6mm
Threshold 3.9mm

i
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A28.1.4 OPTION 2 - opening towards the direction of smoke exposure

Ambient and medium temperature smoke control doorsets only, based on data

provided IDWL 11-004-1 &
¢ o
i) Doorset details: ‘\‘L&,J -
Configuration Single-acting double-leaf, opening towards the direction of &

smoke exposure

Maximum leaf size ~ 2040mm high by 820mm wide

Frame steel frame

Ironmongery at least three butt hinges, latch, top and botth‘h face fitted
bolts, closer \

Leaf retention latch and bolts engaged, closer adjus%d to generate a
closing force of at least 57N at the Ieafﬁjng edge of the leaf

= \
ii) Seal package: \ b

Raven RP124 fitted in the internal corner »Q;f\the frame rebate, at the head
and vertical edges, uni '@}érrupted at hinge and latch
positions . ;;"

Raven RP71Si one seal fitted in eaCh*’meetmg edge to run interrupted at the
latch position \m

Raven RP35Si threshold sealu\planted on the leaf face on the unexposed

h

side &
&\
Intumescent seals optlona\l, ‘as originally tested or as otherwise assessed in this

repal\'t;,

iii) Absolute maximum ,Q@b 5|zes no increase permitted:

Top edge \\N Leaf/stop 2.83mm
@\\ Leaf/frame reveal 3.9mm
Vertical edgs»s»“r\d Leaf/stop 2.83mm
. Leaf/frame reveal 4.1mm
Meejtﬁ@ edges 3.5mm (estimate, no data available)
W
Threshold 9.95mm
N A
&
A282 - Discussion
( J
27 Doorset details
. ‘11)522'8.2.1 The conditions of the proposal are derived from the leakage test doorset specimens in

order to reproduce the critical aspects of the leakage test specimens.

A28.2.2 Doorset configuration, leaf size, frame material, and retention provided by ironmongery

O f

are critical contributing factors in leakage performance because they control such factors
of leaf flexing and associated movements of the seal contact points.

[ |
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The frame material is specified in order to maintain a similar contribution by the substrate
against which seal profiles make contact.

Extrapolations of leaf size and changes in doorset configuration based on a single
leakage test result are not possible. For this reason, the proposal is limited to the tested
doorset configurations and leaf sizes.

In addition, leaf construction must be considered to ensure the target door leaf is Ilkely t
deflect any more than the door leaf of the leakage specimen doorset.
o<
The target leaf construction is timber-framed and at least as thick as the ledkage
specimen leaves and is expected to retain a similar degree of rigidity, an%ﬁé“refore,
maintain the relative position of the sealing profiles. ., /’
SN
&
Gap sizes A
A, .\\ /
Unlike intumescent seals designed for fire resisting appllcatlons\jsmoke seal profiles do
not normally expand or change in overall profile. It is for this feason that leaf edge gap
sizes of the doorset leakage specimen are recorded and muSt\be reproduced for general
application. ) M-Q'%
The necessary maximum gaps sizes, based on the\\}ést data, are stated as necessary
conditions of the proposal in order to mamtam tbe necessary degree of compression
and/or flex in the sealing components. X ¢
\\\J
\\
OPTION 1 - opening towards the dlrectlon of smoke exposure,
based on data provided by IT 13- 038\

The proposed leakage seals are\éssentlally planted can be fitted without removing any
significant amount of leaf or frame material and without disturbing the original
intumescent seals requwed fbr fire resistance performance.

It is noted that the Ie\gkage values recorded in IT 13-038 were smaller during the medium
temperature procedrgcé conducted at 200°C. This suggests the intumescent seals present
in the specimen (@Qy have activated and contributed to the measured leakage rates.

. ’\\

\
Intumescent ‘seals of greater specification will be fitted to the target doorset, which are
expected tb contribute in a similar manner.

\)

It is, (herefore reasonable that the proposed target doorset consistent with Option 1 can
be‘«expected to provide both fire resistance performance, and leakage performance to
<$at|sfy Clause E9.1 of Hong Kong Code of Practice For Fire Safety in Buildings 2011 &
> Corrigenda (January 2013).

OPTION 2 - opening towards the direction of smoke exposure,
based on data provided by IDWL 11-004-1

The data provided by IDWL 11-004-1 has been used for doorsets to provide leakage
performance only.

This is because the meeting edge seals were based on aluminium carrier of 2.5mm by
17mm and require the removal of 85mm? (2 x 2.5mm x 17mm) of timber from the leaf
edges to be replaced by a relatively conductive alloy that may become molten and fall
away during the early stages of a fire resistance test to produce wider meeting gaps.
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A282.15 In the absence of specific fire test data, these seals have been limited to leakage
applications only. N

A28.2.16  The data has also been limited to doorsets opening towards the direction of expected N
smoke exposure. This is because the specimen was tested in this orientation, in which ’
the opening faces of the leaves would be exposed to a maximum pressure of 50 Pa,
which is equivalent to approximately 64 N. QA

A28.2.17 A force of 64N against the opening faces of the leaves would have tended to move théw
leaves against the doorstop and frame-mounted seal, possibly increasing the efﬂmenoy%f

the seal. \\
v:

A28.2.18 Itis therefore considered reasonable that a conservative approach be taken su%h that the
proposed target doorset be consistent with Option 2 can be expected to p]j\o%de leakage
performance only to satisfy Clause E9.1 of Hong Kong Code of Practlce\F r Fire Safety
in Buildings 2011 & Corrigenda (January 2013). A

f
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APPENDIX 29
Smoke seals: Vica Akuseal and Batwing profiles

A29.1

A29.1.1

A29.1.2

A29.2

A29.2.1

A29.2.2

A29.2.3

5
7>

N\
./

Proposal ‘.

It is proposed that doorsets may be fitted with one or a combination of the foIIownng\
smoke seal profiles by Vica Fireseals (H.K.) Company Ltd, which are also showny \m

Figure 35: \\\w
. o

Surface mounted — frame jambs \:>

= Batwing 1212 m‘\\\/

\<; v
Surface mounted - threshold

=  Akuseal 8 FM
= Akuseal 8 FM2

Mortised - threshold
= Akuseal 8M

to be mortised into solid timber of minimum den§1ty 650kg/m®, with the mortice fully
lined with Actonfire Intupad intumescent ij_,

The seals are intended to qualitatively xtmprove smoke leakage characteristics, but
without a stated performance value. N

Discussion S
Smoke leakage performqn(:e

The proposed seals\éi‘e intended to improve leakage for smoke control purposes and
have been tested as such as described in
X \

To be applm@ble this test data must be applied in full and the installations fitted as tested
while malf\amlng the critical specifications of the specimen doorsets.

~ \N
In this\ case is it is proposed the seals may be fitted on an ad-hoc basis to qualitatively
enhahce leakage without achieving a particular performance level.

K\W

ey

N
A
\ \'\\:

A29.2.5

Surface mounted seals:
Akuseal batwing 1212
Akuseal 8 FM

Akuseal 8 FM2

These seals do remove any leaf or frame material and do not occur centrally at the leaf
edges. Should the seals occur on the exposed side of a doorset, it is expected they would
consumed without risk of integrity loss.

Should they occur on the unexposed side, they would be protected by the inherent
insulating properties of the timber leaves as proven by the supporting test data.

i
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In addition, protection would be provided by the activated intumescent leaf edge seals,
which would prevent any significant flow of heated gases impinging on the seal profiles.

Mortised threshold seal:
Akuseal 8M

In principle, the removal of material from the thickness of the leaf to form the seal mortlce
does not represent any greater risk than the lock mortices as originally tested and as
assessed elsewhere in this report. “\ J
,g\\
Although the flexible component is combustible and may flame, the prevailing %rnace
underpressure at the threshold, as specified in the testing standard, is expecte "to draw
flaming in towards the furnace chamber so that it is not observable as a cauje of integrity
failure on the unexposed face. Q\
However, in the absence of specific test data, a conservative appr6$*ch has been taken
and the seal carriers shall be fully bedded on intumescent mate?"él The heat activated
swelling action of the intumescent material is expected to quhpensate by preventing
accelerated erosion of the leaf thickness via the seal mortlce& >

Furthermore, the seals are to be mortised into tlmbe):mavmg an absolute minimum
density of 650kg/m which can be expected to exhlpiba notional charring rate of 15mm
per 30 minutes or, 30mm in 60 minutes. N

‘1

~<\,
The residual leaf thickness at the seal mortice isﬁlOmm (54mm leaf — 14mm mortice).
\”\
The combined effects of: the residual ffeaf thickness, intumescent protection of the
mortice, the period for which the allqyx seal carrier remains intact, and the prevailing
furnace underpressure, are expecteqlto ensure integrity is maintained.

\/

Overall performance )\C\
k,

The proposed seals do Qtﬁ cause the critical loss of leaf or frame material, and although
they include combustible’components, they occur at locations such that significant flaming
is not expected to\be\b’bserved on the unexposed face of the target doorsets.

. 5\;\\\“
The seals have' variously been incorporated in fire-tested doorsets smoke leakage
doorset speelh’lens i.e. IT 13-030 and IT 13-040. The available data shows the seals
present no»mcreased risk of integrity weakness and are able to contribute towards
leakage! gérformance

(\1\
The ‘seals are considered to present no greater risk of ignition than the combustible timber
baéed materials of the test doorsets, and are therefore positively assessed for the
\\/reqwred period of 60 minutes.
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Figure 35 Vica smoke seal profiles, reproduced from proprietary sales literature.

Akuseal
Batwing 1212
Adhering Type

Akuseal
Door Bottom
Seal AS 8M

Intupad

| AS 8FM2
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