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1 INTRODUCTION
1.1 This report presents an appraisal of the fire resistance performance of timber based
doorset designs based primarily on the doorset as described in report ROBK13, when QQ
modified as detailed in this report. W
1.2 The proposed doorsets are required to be capable of performances of 30 minutes Engﬁ%
and insulation with respect to BS 476: Part 22: 1087. . Qg)
"
1.3 This report is invalidated if applied im combination with any other ass@?ﬁem not
described in the Appendices of this report. ; \@
14 The data referred to in Section 7 (Supporting Data) of this report has\kj@en considered for
the purpose of this appraisal, which has been prepared based Cj@he principles of Fire
- Test Study Group Resolution 82, 2001. = o B
N oE ] ) L&
1.5 Additional data to support specific modifications may bt)réfzrmd to in the appropriate
Appendices of this report. ' A
0
1.6 This report may only be reproduced in full without r@iiﬁﬁcations by the report sponsor.
Copies, extracts, or abridgments of this report in @@ form shall not be published by other
organisations without permission of Exova Wg@‘h'gtonﬁfe Aus Pty Ltd. -
&
2 REQUIREMENTS &
’,\\J
2.1 Doorsets will be installed intoejsguctural openings within supporting construction of
brickwork, concrete blocks,, lreinforced concrete having shown by fire testing to be
capable of supporting steg{ oorsets without detriment for the required period of 30
minutes y
A
2.2 Doorsets will be in\&t\bﬁ\(}fﬂly closed and latched position.
%
N
23 Doorsets will b&<onstructed in a similar manner from materials and components of the
same mar;%r ure and equivalent quality as tested or, as otherwise appraised by Exova
Warringt& e
24 Furlro@}' requirements relating to specific modifications may be stated in the appropriate
Aeﬁéndices of this report.
o5 '
$J
Sl
3 & CONCLUSIONS
=
(&\}6 Integrity performance
A
) o 3.1 If the doorset design primarily represented by the specimen doorset as described in
&\% RO8K13 had been modified as described in this report, it is expected it would have been
& capable of performances of 30 minutes integrity, if tested in a similar manner.
& |
&
‘\\Q'\’ Insulation performance
3.2 When uninsulated features are absent, the modified doorsets are fully insulated and the
expected performance 30 minutes insulation as defined in Clause 6 of BS 476: Part 22:
1987.
© Exova Warringtonfire Aus Pty Ltd 2009-2014 EXOVQ "m"
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3.3 When the cumulative area of uninsulated features present is up to area equivalent to 20%
of the leaf area, the doorsets are partially insulated, and the expected performance is 30

minutes insulation as defined in Clause 7 of BS 476: Part 22: 1987. U

include uninsulated glazing, air transfer grilles and dampers.

Asahi wire reinforced glass: Appendix 13

34 Appendix 13 considers 7.2mm thick Asahi wire reinforced glass for applications {%@ﬁ}iﬁng

30 minutes integrity.

&

ninsulated features N

A
Q‘-:v
CJO
-

e

N

35 While the glazing details assessed in Appendix 13 are supported ,ilgglicitly by . the
available test data, it is necessary to provide a qualified statement.@cc’:ordingly, it is

considered that:

&

QO
— . The the propsosed doorsets fitted with apertures glaie&@lth 7.2mm thick Asahi _
wire reinforced glass as described in Appendix 13.

designs for specimens to be offered for actual testing'.y

iuld represent reasonable
in accordance with BS 476:
Part 22: 1987 with the intention of achieving a pe& ance of 30 minutes integrity.

D
&)
Additional glazing options: Appendix 14 cct,\\/
'\v
3.6 Appendix 14 considers apertures glazed wi C25mm thick Hengbao FFB-25, 30mm thick

Shenzhen Shekou Longdian glass or, 2 thick Keymax EI60 60-25 insulated glass or,
25mm thick FFB-25 insulated glass@&ﬁtended to provide 30 minutes integrity and 30

minutes insulation.

. ) Q\'
3.7 In addition, Longdian 8mm anQ@\Omm thick heat-treated glass are intended to provide 30
minutes integrity only. N
B 0 E
3.8 While the glazing d t@?ls assessed in Appendix 14 are supported implicitly by the

available test datad'g 1s necessary to provide a qualified statement. Accordingly, it is

considered that: ®

] The .t@fgropsosed doorsets fitted with glazed apertures as described in Appendix
14qkbuld represent reasonable designs for specimens to be offered for actual

. ladting in accordance with BS 476: Part 22: 1987 with the intention of ach
erformance of 30 minutes integrity and 30 minutes

@Si?} integrtiy only, depending on the type of glass.
C)Q
W)

v Adjacent construction: Appendices 11, 15, and 17

¢

ieving a
insulation or, 30 minutes

S
N
3«51& For the purpose of this assessment, doorsets are interpreted as elements comprising
'\Q opening leaves and the immediate perimeter frame members. The interpretation of
@‘b adjacent areas of fixed side and transom panels is at the discretion of the relevant
RN authority. ,
S
&
&S Validity of supporting data

3.10 This Conclusion is conditional on the supporting tes

currently valid. An expired report invalidates this Conclu

© Exova Warringtonfire Aus Pty Ltd 2009-2014
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VALIDITY

4.1

4.2

4.3

4.5

4.6

4.7

4.8

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 . bu iféJ
should be recognised that a single test method will not provide a full assessment Q’f{}%@
)

hazard under all conditions. &5
RO
"

Because of the nature of fire testing, and the consequent difficulty in q@%ﬁzing the
uncertainty of measurement, it is not possible to provide a stated degree of@cturacy. The
inherent .variability in test procedures, materials and methods of Gomstructiorn, and
installation may lead fo variations in performance between g{ ents of similar

construction. ),\Q

- ) .
The assessment can therefore only relate to the actual proto&be test specimens, testing
conditions and methodology described in the supportin g@é, and does not imply any
performance abilities of constructions of subsequent max&hcture. ’

. , , b
This assessment is based on information and \iopenence available at the tirme of
preparation. The published procedures for the \eﬁduct of tests and the assessment of
test results are the subject of constant revie ¥ and improvement and it is recommended

that this report be reviewed on or, before,. t(J ated expiry date.

The technical content of this repg " remains the intellectual property of Exova
Warringtonfire. Therefore to maintaif applicability, if contradictory evidence becomes
available the assessment will p@\uncondiﬁonally withdrawn and Garish Crown Fire
Engineering & Consultancy bg?btiﬁed in writing. Similarly, the assessment is invalidated
if the assessed oons&ructiom‘@ ubsequently tested because actual test data is deemed to
take precedence over an @pressed opinion. '
@Q

The information con{?ined in this report shall not be used for the assessment of variations
other than those\s@ ed in the conclusions above. The assessment is valid provided no
modifications ade to the systems other than those detailed in this report. All details
of construction”should be consistent with the requirements stated in the relevant test
reports a I referenced documents.

T:%J\\'a&essment is only valid if accompanied by full copies of the indicated supporting
dats .

© Exova Warringtonfire Aus Pty Lid 2009-2014 EXOVG m,m
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5 DECLARATION BY:
GARISH CROWN FIRE ENGINEERING & | S
CONSULTANCY o
By distributing copies of this report we, Garish Crown Fire Engineering & Consultancy, o
confirm that: Q}\{'\
e
to our knowledge the component or element of structure, which is the subiytﬁ‘ of
this assessment, has not been subjected to a fire test to the Standard@éémst
which this assessment is being made, . \:@;
we agree to withdraw this assessment from circulation should tife-component or
element of structure be the subject of a fire test to the Sta against which this
= assessment is being made, -
we are not aware of any information that could advggs‘é\l'y affect the conclusions of
this assessment; if we subsequently become aw% f any such information, we
agree to ask the assessing authority to withdr@ﬂ @ assessment.
§J
5
<@
g.%\ D
6 AUTHORISATION BY: A
EXOVA WARRINGTQNFIRE AUS PTY LTD
- 'S
X
6.1 Signatures \C)J\’
o
Prepared by: . ' (\)(0‘90 Reviewed by:
K Nicholls
G
62 .7 Date of Issue
)
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<K 6.3 Date of Expiry
5
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&
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b2
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7.1 The following report summaries are
made to complete copies of the report

7.2 R08K13

A report of a fire resistance test by RED stated to be in accordance with BS 476: F@}f\zz:

q
provided for information only. Reference shall be §
s for full specifications. o

O
o
N

1987 on single-acting, double-leaf timber doorset. Both door leaves were ,%“&ninally
2300mm high by 1050mm wide by 48mm thick. @Q\

W)
The leaf core' comprised a 90mm wide by 38mm thick timber frameﬁ@'\k of perimeter

stiles and rails and 50mm wide by 3

8mm thick intermediate rails irl@ﬂéd with 20~40mm

wide vertical timber lamels. The core was clad on both sides with.50m thick plywood and
lipped on all edges with 10mm thick timber. The core and ihgs were of timber of

stated/unmeasured density 550kg/m°.

The passive leaf was fitted with an

250mm wide glazed with Pyroshield glass retained

i
o5
: A

aperture of nom%&x? sight size 1200mm high by
WWeen timber beads and bedded on

Arbo XL1075 intumescent sealant of minimum qggl%n 12mm by 4mm. The active leaf
was similarly glazed with an aperture having a5nominal sight size of 500mm high by

500mm wide. The 19mm by 15mm glazing(geads were of timber of stated/unmeasured

density 550kg/m”.

s G'&\Q

N
Pyroplex based intumescent seals of@l%\m wide by 4mm thick by Gallford were fitted as
follows: centrally in the reveals of-the head and hanging jambs, in each of the rebated
meeting edges, and a 200mm I%{qt in the frame reveals adjacent to the hinge blades.

NN
The leaves were fitted \ggg;o
e

were hung in a single-re

verhead surface mounted closers on the exposed face and
d timber frame, of stated/unmeasured density 550kg/m?®, to

open towards the fur;{égg. A cylindrical latch and top and bottom flush bolts were fitted.

Q
Integrity \S\&(’\ : 32 minutes, no failure, test discontinued
Insulation v : 32 minutes, no failure
Test Date > : 24" November 2008
Test S_;@\‘;sor : Garish Crown Fire Engineering & Consultancy
"

edge movement relative to the frame was 14mm at

After30 minutes, the maximum leaf
-height of the hanging edge of the passive leaf; at all other locations, including the
‘LS" meeting edges, the maximum relative deflection was 5mm.

RO7L06B

1987 on single-acting, double-leaf
2300mm high by 1050mm wide by
flush bolts were fitted, but were not e

&
@\E A report of a fire resistance test by RED stated to be in accordance with BS 476: Part 22:

timber doorset. Both door leaves were nominally
50mm thick. A cylindrical latch and top and bottom
ngaged during the test.

The leaf core comprised a 75mm wide by 40mm thick timber framework of perimeter
stiles and rails and 50mm wide by 40mm thick intermediate rails infilled with vertical
timber lamels of 40mm thick by 25~50mm wide. The core was clad on both sides with

5mm thick plywood and lipped on all

edges with 10mm thick timber. The core and lippings

were of timber of stated/unmeasured density 550kg/m®.

Continued....

© Exova Warringtonfire Aus Pty Ltd 2009-2014
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Continued....

The passive leaf was fitted with an aperture of nominal sight size 1141mm high by \§
186mm wide glazed with Pyroshield glass retained using System 90 Plus. The active leaf A
was similarly glazed with an aperture having a nominal sight size of 815mm high by

315mm wide. The glazing beads were of timber of stated/unmeasured density 600kg/m®, -

Palusol based intumescent seals were fitted as follows: a 30mm wide seal in the ﬁfa\fl\;e
reveal at the head, 30mm wide seals in the hanging jambs, and two 15mm wide\ﬁg’als in
the rebated meeting edges. The hinges blades were bedded on intum t sheet
material. :

| &

The leaves were fitted with overhead surface mounted closers on thw posed face and
were hung in a timber frame, of stated/unmeasured density SOOkQﬁ« , to open towards
the furnace. The timber door frame profiles were fixed to a plyw@ sub-frame concealed

by planted architraves. - . \S,&\
| o &

Integrity : 67 minutes, no failure 6

Insulation : 67 minutes %)

Test Date : 14" December2007 O

Test Sponsor : Garish Crown Fire Engigibring & Consultancy

After 30 minutes, the maximum leaf edge @b&t/)ement relative to the frame was 11mm at
bottom of the hanging edge of the p és\ive leaf; at all other leaf to frame gaps the
maximum relative deflection was Ym%&d 4mm at the meeting edges. After 45 minutes,
the maximum leaf edge movementsredative to the frame were up to 20mm, and 11mm at
the meeting edges.

FR2962 . o>
A report of a fire resisl?‘nce test stated to be in accordance with BS 476: Part 22- 1987
(the furnace equipménf did not fully comply with BS 476: Part 20: 1987) on a latched,
single-acting, singt®*leaf doorset. The leaf was 2060mm high by 890mm wide by 50mm
thick, and based®n an internal timber framework of laminated perimeter stiles and rails,
and mid-rai{,‘g‘hﬁlled with further vertical laminations, plywood facings, and timber leaf

edge Iip%tés
v Q) #
The qﬁ\orset included a transom panel similar to door leaf construction. The transom panel

Io,\@& edge and top edge of the leaf were rebated. Two 15mm wide intumescent seals
C)@Ere fitted in the frame reveals and in the lower edge of the transom panel.

Integrity : 62 minutes, no failure

Insulation : 62 minutes

Test Date ; 3" October 2001

Test Sponsor : The sponsor, whose details are retained on the file relating to
this assessment, has given permission for the use of this data.

*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.

After 60 minutes, the maximum leaf edge movements relative to the frame were up to
30mm at the bottom latch corner. At the head, the maximum movement was 13mm.

© Exova Wartingtonfire Aus Pty Ltd 2009-2014 Exova mm,
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FR3028
A report of a fire resistance test by BRANZ stated to be in accordance with BS 47 6: Part ¢

22: 1987 on a latched and bolted, single-acting, double-leaf doorset. The leaf construction \J\
comprised an internal framework and infill of laminated timber sections, mineral based :
sub-facings, plywood skins, and timber lippings. The leaves were 2270mm high by QO
990mm wide by 49mm thick and were mounted on three butt hinges in a back-filled steeRd

frame to open towards the furnace. S

: S

30mm wide intumescent seals were fitted in the top and hanging edges of the leav;ggj with
the hinge blades bedded on 2mm thick intumescent material. The meeting of the
passive leaf was fitted with a centrally located, 10mm wide intumescent s&al, with two
offset seals in the meeting edge of the active leaf. The leaf was fitte H a cylindrical
lockset, which interrupted the intumescent seals, and an overhea% urface mounted

closer on the exposed side.

QO
S

Integrity :  _ 65 minutes, cotton pad heldjust abogQ&Ke lack position
Insulation - - - 65 minutes o . -
Test Date . 1% October 2002 (sY ,
Test Sponsor : The sponsor, whose details Qgé)retained on the file relating to

this assessment, has giverz@ rmission for the use of this diata.

NG

. . \i:,"_?
FR3064 . ‘ G
A report of a fire resistance test by BRA ated to be in accordance with BS 476- Part
22: 1987 on a latched and bolte ouble-acting, double-leaf doorset. The leaf
construction comprised an interndl” perimeter timber framework, a continuous
particleboard infill panel, mineral t@sed sub-facings, plywood skins, and timber lippings.
The leaves were 2299mm high b} 1100mm and 350mm wide by 48mm thick. The leaves
were mounted on different m@?ﬁ of floorspring closers.

Two 10mm wide inﬂume’g&ent seals were fitted in the frame reveals. A 30mm wide seal
was fitted in one meeting edge. Addition lengths of 10m wide seal were fitted at the top

centre positions. . >
p %\Q

The active | qﬁ:s fitted with a cylindrical lockset. The passive leaf was fixed at the top

and bottom; arrel bolts fixed to the exposed face of the leaf.

Inﬂeg.(r‘kkfgl:Q : 51 minutes*
Inspgation : 51 minutes
Tést Date : 7" February 2002

C)Q@est Sponsor - : The sponsor, whose details are retained on the file relating to
¢

this assessment, has given permission for the use of this data.

*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.

© Exova Warringtonfire Aus Pty Ltd 2009-2014 EXOVQ mml
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7.6 BWA No. 23487-01
A report by Bodycote Warringtonfire presenting a general scope of application for SOSS
hinges models 216, 218, 220SS, 416SS, 41888, and 4208S when fitted to previously fire 3
tested timber doorsets. Q(‘-}J
Hinge models 416SS and 418SS (formerly 218SS) are approved for applications requiringbc;),,d
60 minutes when fitted to timber doorsets. QQV
N
The scope of application includes performances of 30 and 60 minutes integrity wm{\e}’\
respect to BS 476: Part 22: 1987. Q}
s\t
Report Sponsor  : SOSS Asia Pte Ltd, who has given permission fothe use of
this data -y
e
«&QQ
7.7 CERTIFIRE — CF184 . .
Certificate CF184 and its associated data sheets- define a‘i&pe of application for the
System 36 glazing system for Lorient Polyproducts Ltg:<Bhe certification is based on
manufacture under an approved quality system a fire resistance test data in
accordance with BS 476: Part 22: 1987. 80
&
<8
Certifire is operated by Warringtonfire Certiﬁcatléjk, which is accredited by UKAS to EN
450011:1988 (ISO/IEC Guide 65:1 996). ,@\'
e
A soft copy of CF201 can be download c'Jm:
http:l/www.warringtonﬁre.netlcertﬁfirel(?}
&
7.8 CERTIFIRE - CF201 %
Certificate CF201 and its a%$dciated data sheets define a scope of application for the
, System 630 glazing systg% for Lorient Polyproducts Ltd. The certification is based on
manufacture under anyapproved quality system and fire resistance test data in
accordance with Bsb 76: Part 22: 1987.
5
Certifire is oper@\fed by Warringtonfire Certification, which is accredited by UKAS to EN
450011:1 iti@SOIIEC Guide 65:1996).
A soft @y of CF201 can be downioaded from:
http;é@‘huw.warringtonﬁre.netlcertifirel
O®Q
79 (S CERTIFIRE - CF346
¢ Certificate CF486 and its associated data sheets define a scope of application for the
&Qv Pyroplex 8193 glazing system for Pyroplex Ltd. The certification is based on manufacture
6\% under an approved quality system and fire resistance test data in accordance with BS
‘L;\\' 476: Part 22: 1987.
A
) CO\Q Certifire is operated by Warringtonfire Certification, which is accredited by UKAS to EN
<\\ 450011:1988 (ISO/IEC Guide 65:1996).
A soft copy of CF486 can be downloaded from:
hitp://www.warringtonfire.net/certifire/
© Exova Warringtonfire Aus Pty Ltd 2009-2014 EXOVG mm,
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ke

7.10 CERTIFIRE ~ CF348
Certificate CF348 and its associated data sheets define a scope of application for the
Pyroplex 30049, 30054, and 8492 30-minute glazing systems for Pyroplex Ltd. The
certification is based on 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 y,
450011:1988 (ISO/IEC Guide 65:1996). Q}\
. S
A soft copy of CF348 can be downloaded from: q}ﬁ\
http://Mww.warringtonfire.net/certifire/ @Q“
XY
(Q\
7.11 CERTIFIRE - CF316 <&
Certificate CF316 and its associated data sheets define a sco of application for the
N Pyroglaze 30 and Mann McGowan 300 glazing systems for M mcGowan Fabrications
Ltd. The certification is based on manufacture under an appleivdd quality system and fire
resistance test data in accordance with BS 476: Part 22 f
Certifire is operated by Warringtonfire Certification, @‘ﬁ\%&n is accredited by UKAS to EN
450011:1988 (ISO/IEC Guide 65:1996). R
Lo
e
A soft copy of CF316 can be downloaded fror;@\
http://www.warringtonfire.net/certifire/ _.\‘L”
7.12 BETC-NH-2005-426 <~ |
A report of a fire resistance te ,KR/ the Building Engineering Testing Center of China
Academy of Building Resear%‘\;&éted to be in accordance with BS 476: Part 22: 1 987 on
a fully glazed, double-leaf, %) le-acting, doorset of overall size 2300m high by 2100mm
wide. a0
Q))J\' ;
The leaves were 21%@3& high by 998mm wide glazed with 25mm thick Hengbao FFB-25
insulated glass gt fiominal sight size was 2135mm high by 827mm wide (from the
drawings). (N :
The perig&er framework of the leaves was based on steel rectangular hollow sections
faced qpjboth sides with 12mm thick ‘Fire-resistant material’ to form the glazing channels.
The J8dves were mounted on Dorma BTS 65 floorspring closers. The schedule of
ca@onents refers to a bolt, but this is not shown of the drawings.
)
‘tg.»cl’ntegrity 3 80 minutes®
% 7 Insulation : 53 minutes*
&,@’ Test Date : 28™ June 2005
6\\1 Test Sponsor : Heshan Hengbao Fire Resistant Glass Factory Co Ltd, who has
('L'\\\, given permission to use this data.
A
) %’@ *Loss 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.
QO
@9 **Loss of insulation was caused by a temperature rise of 180°C rise on the pane in left
W hand leaf. A temperature rise in excess of 180°C was recorded on the pane in the right
QQ’ hand leaf after 58 minutes.
© Exova Warringtonfire Aus Pty Ltd 2009-2014 EXOVG "h“'
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7.13 RO5J12B
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 N
separated from the leaves by a transom rail. Q%Q
Q

The door leaves were nominally 2400mm high by 1120mm wide by 44mm thick and the‘GJCJ

transom panel was 400mm high. The construction of the leaves and transom panel

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 unsgatified

paper honeycomb material. Additional reinforcement was provided at il@%ngery
positions.
&

Each meeting edge was fitted with a 1.2mm thick, h-section steel proﬁleﬂb\provide double
rebates of 25mm wide. The door leaves were hung in a hollow frame in drywall
supporting construction to open away from the heating condition%@ '

- The passive leaf was mounted on four butt hinges, retained ﬁ%p and bottom flush bolts,
and was fitted with a Commy 103 overhead closer on the, posed side. The active leaf
was latched, and was mounted on four spring hinges. \Q%

Each leaf was fitted with an aperture glazed with @Qn thick Jiangang glass**. The sight
sizes were 1000mm high by 200mm wide in theJeft hand leaf and 500mm by 500mm in
the right hand leaf. The glass edges were be\dq;j d on ceramic fibre tape and retained by

mating, screw-fixed hollow steel beads. .\Q‘)

; O
The transom panel was retained i cp{yi?'zce by two unspecified ‘drawer locks’ at each
vertical edge at 50mm from the conérs, and one such lock at the mid-point of the top
edge. The hollow transom rail ection was 100mm deep by 80mm wide, with rebates of
23.5mm to locate the leaf an&é ansom panel edges. The ends of the transom rail were

bolted to the side jambs. Q\
S
D
Integrity . :; (\)‘b\“27 minutes, sustained flaming at the closer position*
Test Date & 7" October 2005
Test Sponsor §,§\: The sponsor, whose details are retained on the file relating to
,\Q‘b' this assessment, has given permission for the use of this data.
R0
N
*After itial loss of integrity at 27 minutes, subsequent integrity weaknesses occurred

at thix§ight hand glazed aperture due to gap development after 47 minutes. At the feft
ha{g& glazed aperture a similar failure occurred after 71 minutes, and at the left edge of
. transom panel sustained flaming was observed after 84 minutes. Test discontinued

QQ) fter 90 minutes.
1o

S **The specimen details refer to both Firelite and Jiangang glass in the glazed apertures in

&
\}'Q\ the door leaves. Because of the observed softening, and general behaviour of the tested
'O panes, the correct specification has been taken to be Jiangang glass, which is likely to
SF
A have been a heat-treated float glass.
KK
.\(’:O\'
L
Q
&
\&%
© Exova Warringtonfire Aus Pty Ltd 2009-2014 EXOVQ "m,l
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WFRC No. C109437

A report by Warrington Fire Research presenting an appraisal of the general application
of LVV40 intumescent air transfer grilles by Lorient Polyproducts Ltd. The appraisal is
based on fest evidence relating to both grille designs installed in various forms of

supporting construction. The appraised maximum size of LVV40 grilles is 600mm by @
600mm providing the target doorset has been fitted with an aperture of similar size. W

Report for : Lorient Polyproducts Ltd, who has given permission for th(g)';&e
of this data. &S

S0

<
WF No. 167746* &
A report by Bodycote Warringtonfire of a fire resistance test in accordé?i‘,ée 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 base on_an internal  timber
framework of perimeter stiles and rails infilled with ﬂaxboard,\‘; lcium silicate board sub-
facings, plywood facings and timber edge lippings. Thed%é\les were each hung of four
butt hinges in a timber frame. <

' ~0

A latch was fitted but was disabled for the purpose \g\, e test.
Sy
oS
Pyroplex intumescent seals of 20mm by 4mq$jh’G-Lex carriers were fitted in the vertical
frame reveals and in the frame reveal at ,tl'@b ead. A similar 20mm by 4mm seal in a G-
Lex carrier, with an integral smoke s was fitted in one meeting edge. Additional
intumescent components were fitted %J nmongery positions.

Integrity : 75 mimﬂt@}

Insufation : 75 es

Test Date : 2 ovember 1996

Test Sponsor . oplex Ltd, who's HK representative Gallford Ltd has given

_ (\;ﬁ%ermissﬁon to use this data.

- &

*This report is a 1y fi@sue of test report WARRES No. 69701 for Reddiplex Group Plc, in

order to reflect Q&' ange of ownership of the test data to Pyroplex Ltd.

X5

&’\

WFRC lo. 122567

A regort by Warrington Fire Research Centre presenting an assessment based on test

d rovided by WARRES No. 68330/B, report C122567 presents a scope of application
LVN 20 and LVN 25 intumescent air transfer grilles.

o

The scope of application requires the grilles to be fitted in an appropriate manner in timber
based doors leaves for applications requiring 30 or 60 minutes integrity, depending on the
supporting data relating to the doorset.

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

British Standards Institute
BS 5268: Part 4: Section 4.1: 1978, Structural use of timber. Fire resistance of timber
structures, Recommendations for calculating fire resistance of timber members.

BS 8214: 1990, Code of practice for fire door assemblies with non-metallic leaves.

© Bxova Warringtonfire Aus Pty Ltd 2009-2014 | Exova "mll
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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 EI60/60-25 glass of unspecified composition N
supported in a timber-framed screen. Q*Q
Q

The screen was of overall size 3025mm high by 1515mm wide and comprised a perimetemé_,
frame and a single transom member. The larger, lower pane was 2420mm high by
1415mm wide. The panes were refained by screw-fixed timber beads providing 2%
edge cover. A Gluske intumescent seal was fitted at the bottom of the glazing cliannel,
with Gluske ceramic fibre tape between pane and beads. The pane edges al@ ointed
with Lorient intumescent sealant. SN

1<
The schedule of components in the report-do not appear to fully rﬁé%h the client's
drawings with respect to the framing members, which, according to t\hv@client's drawings,
were clad with 8mm Mega board covered with wood veneer. C}Q _
5 -

Integrity : 67 minutes, no failure - "
Insulation : 64 minutes, by roving thermoco@ﬁp&on the larger pane
Test Date . 22" May 2008
Test Sponsor : Keymax Development Ltd, Q@has given permission-to use
this data. O

o
BETC-NH-2000-F-012 A
A report of a fire resistance test by the,@&ng Engineering Testing Center of China
Academy of Building Research stated to §&"in accordance with BS 476: Part 22: 1987 on
a single pane of 30mm thick glass con@%ﬂsing outer layers of 6mm thick tempered glass

with an 18mm thick gel interlayer. 0.\

The pane was 2052mm high \2402mm wide and retained in a steel SHS perimeter
frame between hollow steel RFHS beads. An intumescent seal is fitted at the bottom of the
glazing channel. The matghal between the pane and bead is not described. The pane
edges are pointed wigh(\) Corning silicone sealant.

S

Integrity ,@9 78 minutes, no failure
Insulation R 78 minutes, by roving thermocouple
TestDate .30 : 1% November 2000
Test Sponsé?’ - Shenzhen Shekou Longdian Safety Technology Research Ltd,
. @ who has given permission to use this data,

Q@\
WARRES No. R12862

] C_;CA 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

Q)v
&*&
&y

glass of maximum nominal pane size 2010mm high by 1010mm wide. The glass panes
were of 6.8mm and 7.2mm thick.

The glass was asymmetrical in that the wire reinforcement was offset from the centre of
the panes. The panes were oriented with the wire reinforcement facing towards and away

from the heating conditions.

Integrity : 60 minutes

Insulation : 6 minutes

Test Date - 1* October 2002

Test Sponsor : Rankin Glass Co Ltd. Asahi Glass Co Ltd has provided this

data.

© Exova Wartingtonfire Aus Pty Ltd 2009-2014 Exova mm,
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BETC-NH-2006-198

A report of a fire resistance test by the Building Engineering Testing Center of China
Academy of Building Research stated to be in accordance with BS 476: Part 22: 1987 on
a single pane of 8mm thick, monolithic, heat-treated glass.

The pane was 2100mm high by 120mm wide and retained in a steel perimeter frameGJ

between hollow steel SHS beads of 40mm by 40mm by 3mm. There is no schedule (0‘;
components for confirmation, but the drawings show an unspecified material fiited
between the glass and the SHS beads. _ &\@Q

N
Integrity ! 62 minutes, no failure Q}\%
Test Date : 31" March 2006 @
Test Sponsor : Shenzhen Longdian Sci-Tech Industrial Co Lttf&vho has given

permission to use this data. O

&
. o

- BETC-NH-2005-299 -

IO -
o
A report of a fire resistance test by the Building Engir@g}?ﬁg Testing Center of China
Academy of Building Research stated to be in accorda ith BS 476: Part 22: 1987 on
a single pane of 10mm thick, monolithic, heat—treatedggﬂ\ S.
@

The pane was 2100mm high by 120mm wide@‘h\d retained in a steel perimeter frame
between hollow steel SHS beads of 40mm b&@b’mm by 3mm. Ceramic fibre material was
fitted between the glass and the SHS beaggg;b-

Integrity : 57 minutes > development caused by slumping of the pane
Test Date : 22nd Ma 5005

Test Sponsor : Shenz Longdian Sci-Tech Industrial Co Ltd, who has given

pe ion to use this data.
Y
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A1 APPENDIX 1

Increased leaf sizes for latched, hinged doorsets 3
&

At.1 Proposal %JQ
A1.1.1 It is proposed that the tested leaf size of 2300mm by 1050mm may be increased up to Q{?ﬁer

2700mm high or, 1200mm wide, as shown in Figure 1. QQT\\’

RS

A1.1.2 When leaves are either higher or wider than tested, the following conditi r@%hall be

satisfied: Q)

<&
Sy
i) fop and bottom hinges centres shall be within 300mm of the t(@e;(ﬁd bottom edges

of the leaves, KS)
ii)) for all leaves higher than 2300mm or, wider than 105(@m, the distance between
- hinge centres shall ot exceed 850mm S )
iii)) if transom panels are present, they shall be ﬁ(@g as assessed elsewhere in this
report. ;
A&
A1.1.3 In all other respects, doorsets shall remain as te§fed or, as otherwise assessed by Exova
Warringtonfire. QV}\Q’
. ) K\Q
. &
A12 Discussion o
S
A1.2.1 In principle, the relative move @nt of the leaf edges increases with the size of the leaf.
Relative movement of leaf s is a major contributory factor to loss of integrity at this
location. >

X3
Al22 Accordingly, the deﬂé{sﬂgg‘n characteristics have been examined of the doorsets described
in RO8K13, RO7LQEE, and FR2962. In all cases the door leaf construction is very similar,
with an overaﬁl: gt&fékness of 48~50mm.

A123 For RO7LQ§B%\and FR2962, which were designed for 60-minutes applications, the timber
density ggs slightly increased and wider intumescent seals were fitted.
O

5
%le-leaves: R0O8K13, RO7LO6B
Q

Al24 CfCSJ To support leaf size increases for double-leaves the primary reference data is RO8K13.

C’)'
A@ Reference is also made to RO7L06B to show the extend performance potential of leaves

.@ of similar construction, albeit very slight thicker by 2mm and with nominal increases in
Q@ timber density and wider intumescent seals because of the target performance of 60
S minutes integrity.

P
0{\' A126 The deflection data in both RO8K13 and RO7L06B are comparable during the initial 30-
@Q minute period of testing. This is taken to indicate the performance potential of the basis
s leaf construction and to support the leaf size increases of approximately 14% as shown in

;;@b" Figure 1.

A127 Itis noted that after 30 minutes there was a movement of 14mm recorded at the hanging
edge of the passive leaf described in R08K13. This level of leaf edge movement relative
fo the door frame would normally be considered significant.

© Exova Warringtonfire Aus Pty Ltd 2000-2014 EXOVCI mml
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A1.2.8 However, the movement was recorded
have provided a positive mechanical con

A1.2.9 it is therefore assumed, but cannot be proven,
not relative, and that it was caused by deflectio

Single-leaves: FR2962

At2.10 In principle, a single-leaf locates the meetin

that some, or all, of this movement was

“Report No. 23770-01
Page 18 of81

close to the middle hinge position, which would
nection between the leaf and frame.

X
S

n of the actual frame jamb. Whatewver the CP
cause, the movement is not considered to have been related to leaf size. RaY

"\"’\Q'
.Q.

g edge of a double-leaf in méq}%‘éte of a

more dimensionally stable frame jamb instead of opposite a member of efionally similar
flexibility more likely to deflect in unison. <g\

&

At2.11 The performance of double-leaves cannot therefore be used am@?natically to swpport

single-leaf configurations. To support single-leave:

FR2962. -

A12.12  The test in FR2962 was discontinued after 62 minu
performance margin of 32 minutes with respect o the Yo
the absence of any significant leaf defle

S, fefen'ence\iém’ade to actual data, i.e.
:\(.:3 -

S

&.‘ba
qure,%vilhout loss of integrity. The
uired period of 30 minutess, and

ctions desgl sed prior to 30 minutes have been

taken as positive indications that the leaf size m\ Ue increased by the approximate value

of 14% as shown in Figure 1.

&
Nou
&
A
&
5§
N
5
&’\,
D
N
QQ‘”
&
®
>
S
N
5
Y
&
<&
P
&
O
@Q
N
&
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Figure1  Permitted sizes for hinge-mounted, latched leaves without flush transom panels,
\)
o
N\
QO
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double-leaves QQJ
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A2  APPENDIX 2 |

Basic timber frame profile, 3 and 4-sided §
o

A2.1 Proposal W

A2.1.1 It is proposed that the timber frame profile shown in Figure 2 may be substituted fo;{lj?@
timber door frame profiles as tested. Q)C}

A21.2 Itis further proposed that door frame may include a member, similar to the ja@z‘?ﬁrcﬂle, at
the threshold to form a 4-sided door frame, as shown in Figure 3. e

Q\\
S &
A2.2 Discussion AT
- O
A22.1 - The specifications shown in Figure 2 are based on the tested. @br frames.
ol

A222 ‘The tested doorsets opened towards the heating condi ‘&Qs of the test. This is normally
taken as the worse configuration for timber based dag because of the typical thiermal
response of timber-based composite panels. In thigSeonfiguration, the door frames were
flush with the exposed face of the doorset. . \9\,

N
(4

A223 The proposed door frame shown in Figlgé%?‘i is of reduced overall width and depth
compared to the tested frame profiles. - }\g\

A224 These changes in the overall fram ﬂ%pth affect the section of the frame profile remote
from direct exposure, which also @ des the doorstop.

X%

A225 The proposed doorset will n@yl\t’xde intumescent seals as tested. Seals, when activated,

further isolate the section\gfithe door frame remote from exposure.
X

A2.2.6 The proposed changg (b‘ill therefore not modify the rate of erosion by charring of the face
of the frame that es flush with the leaf, which occurs between the leaf edge and the
structural revea@

O
A22.7 The prop@ﬁ retains the critical features of the tested door frames such as density,
cﬁeara,n&@.gap sizes, and intumescent seals specifications.
A
A228 T (bgoposed door frame specifications are considered reasonable for the required
od of 30 minutes.
QC)
W
K

& 4-sided frame

Y |
u\ 2.9 The proposal is a simple extension of an existing feature, i.e. the bottom ends of the
A vertical frame jambs are connected by a timber member of generally similar profile, in the

N same way the top ends of the jambs are connected by the head of the frame.

A2210 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.

A2211 There is ah unpredictable phenomenon known as “scouring" which is occasionally

© Exova Warringtonfire Aus Pty Ltd 2009-2014 Exova
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A22.12  This phenomenon occurs coincident with the zone of negative atmospheric pressure in
the furnace chamber, and is generally more likely to occur towards the fower 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.

A22.13  The proposed sill member is flush with the floor level and may incorporate an optional ay,

rebate. Embedding the main section of the profile in the floor is considered an adequ
measure to resist scouring and justify a positive assessment for the required periodé{fgg

minutes. Q
~x
&
Figure 2  Basic timber door frame profile. Not to scale, dimensions in mm. . \4»@
Q\&\
69 min. QO
. _ g'\
. NS
(T Y
i
i =
i 5
|
i &
i
1
 R—— +
E =4
[
rame may be o
Jed to form a double -
ad profile .
&
: o
doorstop section maﬁ?@ limber density tobe an  Intumescent seals at the leaf edges,
either solid, or, plagQ d by absgolute minlmum of hinges positions etc to temain as tested
continuoisly hoailihg and 550kg/m3 or, as otherwise assessed elswhere
pinhing or scréging at in this report
gesgtres notixteeding
\ﬁ:ﬁs dimenslon may be adegu,ate for the purpose of a fire reslstance test but ot
(L‘\%umclant in practicé to provide an acceptable level mechanical figldity or adequate
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o
&
) ;
Figure33~ Threshold frame member.
N |
S
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Kl
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&
&
y ; -
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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,
report, may be fixed directly to the structural reveal or, a sub-frame may line the stru(g}bral
opening. : g
&
A3.1.2 Figure 4 shows the proposed fixing and sealing detail between the sub-frgﬁz% and the
rear of the door frame, which shall satisfy the following conditions: \é’i
i) the timber sub-frame shall be of timber having a minimum dele)s@\ of 450kg/m3,
- <
- ii) the gap between the door frame and sub-frame-shall nokggc’eed 25mm wide,
G
- o - \J Vi
iy  the door frame shall be fixed to the sub-frame at &inal centres of 500mm with
13mm by 25mm corrugated steel fasteners app\l;pdr; 0 both sides of the door frame
or, 25mm by 25mm wire staples applied to bipth’ sides of the frame or corrugated
fasteners to one side and staples to the othg&ude,
. C_:)\.
iv)  as an alternative to iii), the door fi'amegﬁay be screw-fixed at nominal centres of
800mm as shown in Figure 4, with tﬁé‘ast four fixings per jamb
e
v) the sub-frame may be rebated @}:ccommodate wall finishes, see Figure 1,
N
vi) the sub-frame may be on@eod, and the frame fixed directly to the structural reveal,
\4 s
vii)  intumescent. Sealant@\%l be applied as shown in Figure 4; the sealant shall be
supported by sepafgte test data showing its capability of confributing to an integrity
performance of#gfleast 30 minutes as described in BS 476: Part 20 when tested as
a linear ga;\)Q against one or both substrates of timber,
X0
viii)  the te; dﬁa indicated in vii) shall describe a gap size equal to or, greater than, the
propgsed frame to sub-frame gap without any contributory backing material eg.
n& al or ceramic fibre,
.\Q)
Ar%@aves present
@SQ architraves, at least 10mm thick shall make continuous intimate contact with the
R o door frame and the timber sub-frame; the timber architraves shall have a minimum
\@%‘T’ density of 450kg/m®,
. 6\§’ x) the architrave shall overlap the door frame and sub-frame by at least 10mm, and
Qfg} shall be nail or screw-fixed at nominal centres of 300mm,
. CO\Q xi) intumescent sealant shall applied to a depth at least equal to the gap width, with a
Qixx minimum depth of 5mm '
_ C‘;@Q Architraves absent
NS
:Q’ xii)  a bead of intumescent sealant shall be applied to a depth at least equal to the gap
width, with a minimum depth of 10mm.
A3.13 In all other respects, the door frame details shall be as tested or, as otherwise assessed
by Exova Warringtonfire.
© Exova Warringtonfire Aus Pty Ltd 2009-2014 Exovq "m"
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Discussion

The principle of continuity of fire resistance performance between timber doorsets and «S
the walls into which they are built is considered in detail in BS 8214: 1990 Code of _6\\\:’
practice for fire door assemblies with non-metallic leaves. This Code provides a range o O
sealing options to maintain fire resistance performance at the joint between the wall a (BJ
door frame. W

Q;\\
The proposed sealing methods are generally consistent with the information pro:@@ed by
BS 8214. The Code refers generically to intumescent sealant. In view of range of
currently available sealants, the proposal has described appropriate seaéz ts in more

detail to assist in their selection, to ensure fithess for the proposed applig‘gt(o

30 minutes, is attributed to timber having a density of at least 450Kg/m when exposed to
standard fire test conditions. The proposed sub-frame, and archiiraves have a minimum
density of 450kg/m”®. - - . ‘b«\(_a -

Based on information in BS 5268: Part 4: Section 4.1 ,a notiona%ngfﬁ% rate of 20mm in

At a charring rate of 20mm in 30 minutes, the p@éged architraves, having a total
thickness of 20mm, provide notional protection ?:‘gggr ximately 30 minutes. In addition,
the two beads of intumescent sealant, at least 5 deep, provide further protection and
will compensate for variations in the fit of the aée&r?aves.
' XS
The proposal allows an option of omiﬁ&?ﬂ%e architraves if the beads of mastic are
increased in depth to 10mm. The ove depth of mastic would be at least 20mm.
Following the notional charring raf®” noted in A3.2.3, 30 minutes resistance to
undercutting of the sealant by chqr(fbg is expected.
N\
The aspect ratio of the gap\aéi"qt)he rear of the door frame is considered an incidental
benefit, and is expected to, assist in shielding the seal on the unexposed face. The
combined effect of the é;g@uitraves, intumescent sealant, and aspect ratio of the gap, is
expected to maintain. g/\,%‘eal for the required period of 60 minutes.
Q'\.
The mechani«z&’@mgs between the door frame and the sub-frame include either
corrugated steePfasteners or, steel staples or, steel angles. From whichever direction fire
exposure %ﬁs, there will be fixings on the unexposed face that are expected to retain
the doo@ me in position. The proposal also allows describes the use of traditional screw
fixing e shanks of which are effectively protected from direct fire exposure by the
ﬁm@rames through which they pass.

N
g@he proposed omission of the sub-frame produces a generally simpler assembly and

" does not introduce any increase in risk of integrity weakness.

o
o
&

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 30 minutes. The proposal is therefore positively appraised.
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Figure 4  Sub-frame details. Not to scale, dimensions in mm.
10 10
mie. min, C A
H E‘Q—fi when planted timber archlirave prasent: 06_]\)
_ i architrave at least 450kg/m3 by 10mmx thick
10 » making contintious intimate cantact with | Qy
_____________ min. - | frame-and sub-frame; /’»\Q\

plastar/mottar walt finish o

mayi rebatad into sub-frame
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{imber ar plywood
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Ad APPENDIX 4

Basic steel frame profile, 3 and 4-sided 3

.Q\

AdA Proposal ’ %JQO
Ad11 It is proposed that leaves may be hung in steel frames, having the basic profile as shc@%

in Figure 5. e

~

Ad.1.2 All leaf edges opposite steel frame rebates, except at the threshold, shall ﬁﬁt{ed with
30mm wide intumescent seals, and all hinge blades shall be bedded op } umescent
sheet material, as described in FR3028. <¢\~»

>
(‘@&1 as described in

Ad4.1.3 The proposed door frame shall be fixed to supporting constru
) FR3028. - >
Ad.1.4 It is further proposed that door frame may include a mg@ﬁer of jamb profile at the
threshold to form a 4-sided door frame. ®) .
S
A42 Discussion .@Q
&
e
Ad21 The information provided by FR3028 shows.4hat a double-leaf doorset comprising timber-
: edged leaves, similar to the proposed | construction, hung in a single-rebated steel

frame profile back-filled with sand/cefént mortar was able to contribute fowards a
performance of 65 minutes integrity,.\lfess of integrity occurred at the meeting edges.

. . O
A4.2.2 The recorded observations ingﬁ?%te that integrity was maintained at the leaf to frame
junction for 71 minutes. Q\Q
O
Ad42.3 The proposal reproducé$the critical leaf. edge to frame details in terms of frame fixing,

mortar infill, and intumiéscent specifications to protect the timber leaf edges from heat
conducted via the@@el frame profile.
N

Ad24 The additioffghproposal to form a 4-sided frame extends the application of a component
shown acg:e\ptable by testing. The proposal provides an additional doorstop at the
thresh%aﬂested with a clear gap, which was tested with a clear leaf edge gap. The
addj ngh of a rudimentary physical barrier represented by the doorstop at the threshold is

idered incidentally beneficial.

@)
Ad2.5 (&'JC’I'he proposal is based on specifications shown by testing to be capable of achieving a
localised performance of 71 minutes integrity, and is positively assessed for the required

C’O
&@% integrity performance of 60 minutes.
N
S .
‘ 6@' Insulation performance
N
,&'\CO Ad26 The doorset described in FR3028 was tested opening towards the heating conditions. In
Qé this configuration, relatively little of the steel frame is exposed.
Q
~\<:;\’ A42.7 In an outward opening doorset, a larger proportion of the steel frame profile will be
‘:rQ' exposed and the frame cross-section will be expected to receive greater overall heat
input.

A42.8 Therefore, it can be conservative assumed that the 60 minute insulation performance can
be used to support an assessment for 30 minutes for doorsets in both inwards and
opening configurations.
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Figure 5  Basic steel door frame profile. Not to scale, dimensions in mm.
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A5  APPENDIX 5
Angle-section steel frame profile, 3 and 4-sided

A5.1 Proposal

A5.1.1 It is proposed that the hollow profile steel frame as assessed in Appendix 4 may@
replaced with the angle-section steel door frame as shown in Figure 6. The proeﬁged
angle-section frames shall be fully welded at the comers. Q,\Q

©

A5.1.2 All leaf edges opposite steel frame rebates, except at the threshold, shall ,,l%%itted with
20mm wide intumescent seals, and all hinge blades shall be bedded‘ééﬂ intumescent
sheet material_, as described in Appendix 4. 4$&\

A5.1.3 The proposed door frames shall be fixed to the structural reveal b@fr%sonry anchor bolts

_as shown in Figure 6. . o
- ¢ ¥ — ’Q\LO

A5.1.4 As an option, an angle-section member similar to the jamf):@(?“nay be fitted at the threshold

to form a 4-sided door frame. 3
&
. C\‘>
A52 Discussion @\Cf
XS
. iy

A5.2.1 The proposal replaces the hollow steel ile as tested, and assessed in Appendix 4,

with a solid steel angle. &
. N

A5.2.2 Whereas the tested frame proﬁlg@as filled with sand/cement mortar, and fixed to the
masonry supporting constructigg,; as a means of achieving dimensional stability during a
standard fire test, the propoged frame is to be fixed directly to masonry or reinforced
concrete supporting cons\t:@bﬁon.

: X

A5.2.3 In principle, thereforfl'{fﬁ‘;ﬁe proposal is expected to provide a similar level of mechanical
support to the te rame. However, because the proposed frame is a solid section and
is not internally stpported by mortar, it may be more prone to localised distortion. :

A52.4 Figure 8 sﬁ&&ns that fixings into the concrete forming the structural reveal are relatively

close, ,&h additional fixings at each hinge position, which is intended to prevent torsion of
the hahging jambs causing the leaf axis to move relative to the plane of the aperture

wi l@ the frame reveals.

A52.5 ; g&o assist in maintaining integrity between the angle-section and the structural reveal, the

S
taft
55

A52.7

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 30

minutes.
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Insulation performance

A52.8 in the absence of actual fest data to indicate insulation performance, the approach in ‘&\(
Appendix 4 for hollow section steel frames has been taken and the assessed insulation QQ'
performance is 30 minutes. QO

Q;&
<

Figure 6  Angle-section door frames. Not to scale, dimensions in mm.
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A6 APPENDIX 6
Meeting edge profiles &

A
A6.1 Proposal %JC’
AB.1.1 it is proposed that the meeting edges of double-leaf doorsets may be as follows: \\Q»QV
>
i) rebated and fitted with a 10mm wide intumescent seal in each edge as tgg‘&cc)j and
described in RO8K13, Q}\
. /Q)
or, \\‘,\’
. . . &
ii) square with three 10mm wide seals staggered across the qugs to provide 30mm
-coverage as tested and described in FR3028. O
&
A6.2 Discussion ‘ &
&

A6.2.1 The square meeting edge detail described in FR39>8 contributed towards an integrity
performance of 65 minutes, when failure was _ir&u%ated by ignition of a cotton pad held
over the meeting edges at the latch position. \,@\J '

A6.2.2 The meeting edge detail described in RQ§§\“13 was rebated and performed satisfactorily
for the 67-minute duration of the test. (33’(\

A6.2.3 The meeting edge detail descri%éa\ in RO7LO6B was similarly rebated and performed
satisfactorily for the 67-minute Q’,{@' tion of the test.

. N .

A6.2.4 The available data showq%at whether square or rebated, integrity performances of at

least 60 minutes can benobtained at the meeting edges.
N

A6.2.5 The data is con%@\éd to support the ability to use either square or rebated meeting
edges as testedb ence, the proposal is positively assessed for the required period of 30
minutes. RS

O
&
D
R
™
o
<
QO
)
»
o)
o
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&
&
5
&
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&
&
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APPENDIX 7
Rebated leaf edges and door frames

A7 A

A71.1

A71.2

AT.2

A7.2.1

A7.2.2

A7.2.3

A7.24

A7.2.5

Proposal -
B

The top edge of the tested leaf described in FR2962 was rebated. It is proposed ;t&qf
rebates may be formed at the top and vertical leaf edges within a three-sided door {rj@ne.
The proposed door frame profile is shown in Figure 7. Qo\

.Q
When the vertical edges of the leaf are rebated as proposed the maximum,@%f sizex shall
be 2060mm high by 890mm wide, as described in FR2962. Q:i\
&
' e _
Discussion - _ } )
The furnace overpressure specified by the testing standar \creases with height above
the notional floor level. Therefore, the rebated top ed the door leaf as tested was
subjected to generally more onerous testing conditidfs’ than the vertical jambs, which
included full width rebates to locate square leaf edg\;} ?

e
The target doorset as described in R08K13@%?luded rebated meeting edges, with a
10mm wide intumescent seal in each edge.dz)}
€

In principle, the available evidence prqf%es confidence in the acceptability of a rebated
leaf edge. However, rebated ed% are a poor design detail in terms of tolerating
differential movement. .

N

An otherwise similar leaf ofN\féduced width is expected to exhibit reduced relative (eaf
edge movement during-@%landard fire. This is advantageous in the case of rebated
edges, which are less ible to tolerate movement compared with square leaf edges in a
full-width rebate. Thq»(\ﬁroposal to maintain the leaf size as tested and the associated
performance mar; ith respect to the required period of 30 minute provides confidence
in the proposahz&

The plywo@a)*&Wall finish that locates in a rebate in the frame profile, as shown in Figure 7,
is likely.f» char more rapidly than the solid timber frame. However, the plywood is only
10rq(§q'\ ick and is considered sufficiently remote from the leaf edge not to constitute
sigfificant risk.

Q
A726 CJCJThe joint between the door frame and the sub-frame is nominally 120mm deep, and is

S either an intimate butt joint or is sealed as appraised elsewhere in this report. There is no
&@‘ foreseen risk of premature integrity loss associated with the joint between the door frame
Yy and the sub-frame.
O
N
SUA7.2.7 The proposed frame detail is considered adequately supported by available data and is
‘ Ca@ considered acceptable for a period of 30 minutes.
a8
S
&
N
N
N
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Figure 7 Rebated leaf edge and frame detail for the top and vertical leaf edges. Not to scale,
dimensions in mm. -
.
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APPENDIX 8
Alternative ironmongery

Y

A8.1 Proposal 4
A8.1.1 It is proposed that items of alternative ironmongery may be fitted in place of equiva eﬁf
items as tested, based on specifications derived from the tested ironmonger@}and
empirical experience. Q} »
A8.1.2 Particular conditions and limitations are given as appropriate. Where ther :,gﬁsufﬁcient
data to assess acceptability, additional test evidence is required as desc@’g%.
&
A8.1.3 Overhead surface mounted door closers for latched__doorset{j\
i} Closers shall be capable of fully closing and latching ttgé:?eaf from any angle.
ii)  All components shall be surface mounted andéﬁhal] not occur between the leaf
edge and the frame reveal.
<
iii}  The closers shall have power ratings suife&?o the weight and size of the door feaf.
A
iv)]  Closers may incorporate a back-g| (?( option but not a hold-open facility unless
acceptable to the relevant authorities.
&
S
A8.1.4 Steel butt hinges, 102mm long’>
g é{g’)
i) Hinge knuckles sha&(i‘:}:orpcrate either at least one plain joint, or steel washers.
\> 5
i) Hinge blades be by-passed by an uninterrupted intumescent seal, as shown
on Page 2 08K13.
&
>
A8.1.5 Cylindric%‘gﬁd mortice locks, latches, handlesets, deadbolts, and strikes
i) '&R:h forends shall be by-passed by an uninterrupted intumescent seal, and strikes
(i edded on intumescent material, as shown on Page 24 of RO8K13.
&
Qcﬂ The mortice for any lock or latch body formed in the leaf edge will not exceed a
c;b nominal width of 23mm, and the lock case shall be fully wrapped in intumescent
\@%‘ sheet material at least 1mm thick.
S
. t}\\" iii) Locks or latches shall be fitted no higher than 1100mm, and no lower than 900mm,
q@ from the floor level.
N ;
. \c:,\ iv) Knobs, lever handles, escutcheons, and roses shall be made entirely of non-
Q{& combustible materials.
&
&
N
N
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A8.1.6 Rim latches
i) The latch keep flange, which returns onto the door frame reveal, shall not remove N
any part of the intumescent seal fitted to protect the leaf edge clearance gap. QC;,Q
O
ii) A sleeve of graphite based intumescent sheet material, 20mm long by 2mm, thick O
shall line the hole in the door leaf housing the latch cylinder. Q:SJ
&
5
AB.1.7 Floorspring door closers @Q
7
i) The floorspring bodies, bottom straps, and top pivots shall be fitted, a@%éscribed in
FR3064. (Q\
. N
ii) Both sides of the mortice in the top edge of the leaf, for é?‘\n\)p centre, shall be
lined with 4mm thick FT board to simulated the FT board -facings described in
) = FR3064 - L - ; \&,&\
A A o
i) The arrangement of two 10mm wide intumescent éas in the head of the frame as
described in FR3064 shall be modified as follo
&
the main seal shall be centrally I@E‘ted and 10mm wide as otherwise
described in RO8K13, \@\" :
s
10mm wide intumescent sea.@,\(éhall be fitted adjacent to both long sides of
the top centre position; thagé\seals shall overlap the central 10mm wide sea|
by at least 25mm. <
)
iv) To accommodate the dougile-action of the floorspring, the door frame profiles, and
intumescent seals at thé¥ertical leaf edges, shall be as described in FR3064.
%\}O
A8.1.8 Miscellaneous l\(,\)
(door stops, pus&é}nd kick plates, selectors, hooks, security chains)
X
i) Misce {gous ironmongery shall be entirely surface mounted and shall not require
any.indification of either the leaf edge or door frame, and shall not introduce any
,c@nponent into the leaf clearance gaps.
X
ii) Q{Rﬁscellaneous ironmongery shall not penetrate the door leaf other than by fixing
QQ® screws.
o ' ‘
o8, 5 iii) Miscellaneous ironmongery shall not cause any reduction of either the thickness of
\’Q)L“ the door leaf or the door frame section.
N '
S
. & 8.2 Discussion
AN
y\\% A8.2.1 It is proposed that alternative items of ironmongery may be fitted in place of the
QQ”'\ corresponding items as tested.
Q&
'{-} A8.2.2 Determination of the acceptability of the proposed alternative ironmongery has been
:Q’ based on the following principles:
i) a like-with-like substitution in terms of function, material, and dimensional
specifications,
© Exova Warringtonfire Aus Pty Ltd 2009-2014 Exovq ",ml
Warringtonilre



A8.2.3

A8.24

A8.2.5

A8.2.6

A8.2.7

A8.2.8

A8.2.9

A8.2.10

Report No. 23770-01
Page 34 of 81

ii) no limitations for entirely surface fixed items that do not detract from the
specification of the tested doorset,

)\(
S
Q\.
P

B

i) similar or reduced quantities of door frame or leaf material are removed for
installation,
iv) there is no increased interruption of intumescent leaf edge seals, _ QQa
N
Y
v) no increase in the overall mass of metal introduced into the leaf edge cle@{’r%’nce
ap. %3
gap NZ

Accordingly, the conditions and limitations given in the Proposal are clo lf«based of the
specifications and installation details of the tested items of ironmongeryé;éR

The exception is the inclusion of mortice locks and latches, for \AQ{& there is no specific
test evidence. In principle, because mortised items do not pen%t(\’ e the leaf to the same

>

degree as-the cylindrical locksets as tested, they present'leas'&ﬁs

N ("0,
However, in the absence of specific test evidence, a cofiservative approach has been
taken to ensure the residual thickness of leaf materia@ cﬁm mortice will be similar to that
coincident with tubular component mortised in t_\h\@ eaf associated with the cylindrical
locket as tested. Furthermore, lock cases ar%:,to be wrapped in intumescent sheet
material of 1mm thick. %,@

v
The proposal for floorsprings is bas '\%n information provided by FR3064, which
described a test of a double-leaf dOO{J , each leaf being mounted on a different closer
model. O\"

'S
One top centre position fail ggz?{’ 51 minutes, and the other floorspring was associated .

with a local integrity perforr;{Q Ce of 63 minutes.
S

"
In addition to simulating;\brotection of the top centre by lining the mortice with 4mm FT
board as describedQin FR3064, the proposal requires reinstated intumescent seals
coincident with t@ oser position.
4

The propo 8 ethod of conservatively adapting the tested specifications from FR 3064
is considy a reasonable means of achieving a performance of at least 30 minutes.
&)
Then@re, providing an item of alternative ironmongery is generically equivalent to a
t item, and it is fitted in accordance the conditions and limitations in the Proposals
ction, it is considered a like-with-like substitution in terms of function and contribution

. q§J and positively assessed for the required period of 30 minutes.
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A9 APPENDIX 9

Raven and Lorient acoustic seals 3
5
&

A9.1 Proposal QGJCJ

A9.1.1 Itis proposed :that doorsets may be fitted with Lorient and Raven acoustic seals as shg@?ﬂ
in Figures 8, 9, and 10, in which case the following conditions shall be satisfied: Q)Q,\

~
Threshold seal: /\\,QO
Lorient 1S8100 QJ@
>

i) the mortice in the bottom edge of the leaf to accommodate 4{% seal shall be

formed in a timber leaf edge component having an absolut;bﬁ\inimum density of

550kg/m®, O -
fil) the mortice shall be fully fined with intumescent sheet gg}ﬂerial at least Tmm thick,
fii) installation of the threshold seal shall not remove@};y part of the leaf edge seals,
Surface mounted seals, frame: k\\fb
Lorient 1S7025, IS7025S;i, I1S1010, 1S1212, 1S12 ”‘::\81507
Raven RP78, RP120, RP150, RP500, RP51Q,&§P520, RP530

NS
XV
Surface mounted seals, leaf: .(&5\%
Raven RPG0 &(,Q-’
iv)  installation of seals mour)&@ on door frame shall not cause any of the following:
@
reduction of the siz.eoqf}he door frame rebate
N

removal of any-&;{b‘ﬁ of the intumescent leaf edge seals

] O

increase g@e leaf edge clearance gaps

A9.1.2 In all otf@r espects, defails shall remain as tested or, as otherwise assessed by Exova

Warri@nnﬁre.
o
i~
A92 Q&Cﬁiscussion
\@%\'3 Threshold seal, Figure 8
S ,
@31 In principle, the removal of material from the thickness of the leaf to form the seal mortice
&{b does not represent any greater risk than the lock mortices as originally tested and as
& assessed elsewhere in this report.
»\("O ) v
6'\’\ A9.2.2 Although the flexible component is combustible and may flame, the prevailing furnace
S underpressure at the threshold, as specified in the testing standard, is expected to draw
. C} flaming in towards the furnace chamber so that it is not observable as a cause of integrity
\\\/@' failure on the unexposed face.

A9.2.3 However, in the absence of specific test data, a conservative approach has been taken
and the ‘§eal carriers shall be fully bedded on infumescent material. The heat activated
swelling ‘action of the intumescent material is expected to compensate by preventing
accelerated erosion of the leaf thickness via the seal mortice.
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Furthermore, the seals are to be mortised into timber having an absolute mirimum
density of 550kg/m3, which can be expected to exhibit a notional charring rate of 20mm

in 30 minutes.

The residual leaf thickness at the seal mortice is 27mm (48mm leaf — 21mm mortice ).

O

&

The combined effect of the residual leaf thickness, the intumescent protect of the mortigg
and the period for which the seal carrier remains intact, and the prevailing fur &
underpressure, is expected to ensure integrity is maintained. R

Q-
¥
Surface mounted seals ")
Q\\
Figure 8 and 9 illustrate the following seals: \x\\;@
QO

Lorient IS7025, 1S7025Si,.1S1010, 1S1212, 151206, 151507 CJ
Raven RP78, RP120, RP150, RP500, RP510, RP520, RP530\<.-‘\§\-

6%4

These seals do not occur centrally at the fleaf ed “@QShould the seals occur on the

“exposed side of a doorset, it is expected they wouti consumed without risk of integrity

loss. . oS
N

Should they occur on the unexposed side?y\qﬁey would be protected by the inherent
insulating properties of the timber Ieavez‘és\proven by the supporting test data.

@
In addition, protection would be pn&fded by the activated intumescent leaf edge seals,
which would prevent any significs@ ow of heated gasses to impinge of the acoustic seal

rofiles.
proti \6\

&
QY
Overall performance (\)q,v

¥
The proposed se Sdo not cause the critical loss of leaf or frame material, and although
they include congs\ustible components, they occur at locations such that significant flaming
is not expec&é@to be observed on the unexposed face of the target doorsets.
<

The se@are considered to present no greater risk of ignition than the combustible timber
bas aterials of the test doorsets, and are therefore positively assessed for the

regitred period 30 minutes.

Exova

Warringionfire

i

&



Report No. 23770-01
Page 37 of 81

Figure 8 Lorient 1S8100 acoustic threshold seal,
literature.

reproduced from proprietary sales
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Figure 9  Lorient 1S7025, 1S1212, IS1515 and Raven RP78, RP120, RP530 surface mounted

seals. Reproduced from proprietary sales literature.
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Flgure 10 Lorlent 1S1010, 1S1206, IS1507 and Raven RP60, RP500, RP510, RP520, and RP 150
surface mounted seals. Reproduced from proprietary sales literature.
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APPENDIX 10
Decorative metal cladding

A10.1 Proposal ‘ X
A10.1.1 Itis proposed that sheets of either aluminium, stainless steel or, mild steel up to Q}Qrfm
thick may be bonded to the visible faces of the door leaves and frames of theltested
doorsets in the closed position. PN
N
A10.1.2 The edges of the sheets shall return onto the leaf edges and frame rqve;g%)by rno more
than 5mm. ' N
S
A10.1.3 The adhesive shall be thermo-softening, such as a solvent—base(g{,{cp\ﬁtact adhesiver, and
- B ) - .
A10.1.4 A non-combustible upstand (e.g. masonry, concrete, or met t least 6mm high shall be
set into the floor opposite the centreline of the bottom edegﬁs the leaf.
A10.1.5 When metallic facings are present, glazed aperture%sb%ll not be fitted.
Q
A10.1.6 The proposal will add weight to the leaves. It is Ihﬁrefore recommended that consideration
be given to closer and hinge specifications a@)éppropriate.
el
.K\,Q‘
. o
A10.2 Discussion F@<
Y
N
A10.2.1 The proposal restricts the amo:.{r@ by which the metallic facings can return onto the leaf
: edges. The supporting datgéﬁ&hdes a doorset originally tested with a steel frame, which
gives confidence in the a& tability of metallic components at the vulnerable leaf edge
gap. ;\\O
A10.2.2 In the absence of & {}afciﬁc evidence for facings, the proposal is intended to maintain an
essentially timb af edge opposite a steel frame reveal. The limited return of 5rmm will
maintain the p@ﬁicular combinations of leaf edge and frame reveal materials as tested.
A10.2.4

leaf edge seals, allowing them to contribute in a manner similar to the seas as originally

o
In adfégzﬁ‘,\'the limited return will ensure the facings do not interact with the intumescent
tesga.

| S
A10.2.5 Q“Q%\e proposed facings are to be bonded in position. It is likely that the exposed facings will

(O~ fall away because of degradation of the adhesive caused by heat conducted through the

& facing. The underlying leaf will receive protection from the effects of fire exposure for as
NI long as the facings remain in position.
S
N 10.2.6 The expected early loss of aluminium-based facings from the exposed face effectively
_ é% returns the doorset to its tested specification.
R
_y\\c? A10.2.7 In the case of a temperature rise on the unexposed face of the door leaf it is expected that
o) a degraded glueline would allow a degree of relative movement, and therefore render the
@9 facing of neutral significance.
&
Ay
N
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APPENDIX 11
Transom panels: with and without fransom rails

Al1.1

A11.1.1

A11.1.2

A11.1.3

A2

A11.2.1

Al11.2.2

A11.2.3

»Q,
Proposal P
| o2
Itis proposed that single and double-leaf doorsets may be fitted with transom panej\
to 1000mm high, as shown in Figure 11. The panels shall be of door leaf construc Q}y and
retained within a 4-sided framework. There shall be no clearance gaps at the.@etges of

the panels. ({)Q

It is also propsoed that, for single-leaf doorsets only, that transom p 'e;ig" may be fitted
with a transom rail, in which case the leaf to transom panel details s %be as formed as
either suare or rebated edges, following the meeting edge details aasessed in Appendix 6
of this report. - O -

This assessment is prepared on the assumption that no ‘(Et\%)f the proposed door and

transom assemblies will be subject to an overpressure(df-more than 20 Pascals during

exposure to standard fire test conditions. With r ct to the furnace overpressure

conditions of the testing standard, this effectively Ii@as door and transom assemblies to 3
QO

maximum overall height of 3m. 5N
» CD\,
. § . ‘b~©
Discussion N
Transom rails fitted R CJ@

O
The proposed transom pan @\are of door leaf construction and are smaller than the
tested door leaves, in theséespects, therefore, the transom panels are not associated
-O’Q’
)\} .
The transom and s;@é panels are to be mechanically fixed at four edges without
potentially vulne@@e operating clearance gaps that would otherwise be required for door
leaves. In addi \n, intumescent seals are included at the panel edges. The features are
considered,{g, resent a less onerous case than the tested leaves.

with any increase in risk

The proposed transom panels are expected to behave independently of the door leaf
becaise they are fixed in a manner such that no significant interaction with the door

ws is expected to occur. The proposal is considered acceptable for the required

iod of 60 minutes.

Transom rails not fitted

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.

The proposal provides the option of either square or rebated panel edges, as assessed in
Appendix 6.

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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J
Nt

A11.2.8 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.

&)

Al11.2.9 Formal assessments are based on test experience and available evidence derived from QOQ
standard tests. Commercial test fumaces for vertical specimens typically accom modat@,
3m high specimens. J\\QQ

D

A11.2.10  Although the size of individual components and any possible interaction e@ not
considered an issue, a doorset and transom assembly might exceed an over. eight of
3m. (@Q

. . A’QJ

Al11.2.11 To be consistent with the maximum specified overpressure gradient s@?‘é’d in the testing
standard, and the comments above, it has been necessary to ke the additional
assumption in A11.1.3 for the purpose of this assessment o {fhnsom panels, should
doorsets exceed 3mm in overall height. J -

" C:_)
oS

Figure 11 Proposed details for transom panels for single &a double-leaf doorsets when
transom rails are fitted. Not to scale, dimension%‘ m.

N
<G5
N
%\’\@ steel fixings extending at least
K\Q 30mm into the edge of the transom
- ; panel at nominal centres of 450mm,
. CJ@ 4 at least two fixings per panel
o) r’/ edge
& .
N .
o l
door frame profile a '*\(,\’ I
tested or, as othgWise
appraised by Exg}a Warringtonfire
transom @?’%‘ﬁ\of - o
door legf Construction : - £
& g
iber door frame
cprofile as tested 1
(§J ar, as assessed f I
Sk elsewhere in this '
&QJV report but with I
6\} an additional H v
‘L%} rebate
L]
. @ I _}——lintumescent seals, as tested
S [—*—Tﬂ or, as otherwise appraised
Q'i& by Exova Warringtonfire
&
12

door leaf as tested
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APPENDIX 12

A12

Lorient air transfer grilles 3
: 0&\‘3

A12.1 Proposal %Q

A121.1 it is proposed that the tested door leaves may be fitted with LVN 20 or L
intumescent air transfer grilles by Lorient Polyproducts Ltd, as shown in Figure 12. ¢

. QP

A121.2 The installation of grilles shall salisfy the following conditions: Q}\Q}

i) grilles may be up to 600mm by 600mm, and shall be fitted as d%sﬁ%bed in WFRC
No. C122567 or WFRC No. C109437, i.e. the grilles shall be gcrew-fixed in place
and the grilles edges shall be fully bedded on Lorient intumeggent mastic,

N - N . ;

i) apertures to accept grilles_shall not occur higher thart(#000mm from the notional -
finished floor level, . (&&\‘

iit) apertures reveals shall be formed with timber@épﬁons having a minimum density
of 550kg/m°,

R¢

iv) the formation of apertures shall not'%gamove any part of the internal timber
framework of perimeter stiles and (gﬁé of the door leaf, the apertures shall not
occur within 100mm of any leaf edg&

&
&
A12.2 Discussion S
| &

A12.2.1 WFRC No. C122567 descﬁé’é’s a scope of application for LVN 20 air transfer grilles, and
requires the target dooraf to have been shown by testing to be capable of tolerating
apertures for the regK‘) period of 30 minutes.

A1222 The the tested zs included glazed apertures, which gives confidence in the ability of
the leaves to pt apertures for air transfer grilles.

A12.2.3 The req@d installation technique of screw-fixing the grilles and bedding the grille edges
on it,u@\,escent material is to be replicated.

@
A1224 {5@ proposal limits the height of installation of the grilles. This ensures that the grilles
CJQ ould be subject a similar atmospheric conditions as tested.
o '
A12. df" WFRC No. C109437 similarly provides a scope of application for LVV40 grilles, the
Q’\ * necessary conditions of which can also be satisfied by this proposal.
D
'\@MZZ.S The installation conditions of the proposal are consistent with the critical requirements of
‘@V WFRC No. 122567 and WFRC No. C109437, and a positive assessment is made for the
. %® required period of 30 minutes.
'{’\‘\
Q
2N
<&
&%
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Flgure 12 Installation of Lorlent LVN 20 and LVV40 air transfer grilles.

¥
™

LVN20 (for 44mm & 54mm) \%%J

<

For instailation in fower haff of door leaf <

Lorient intumescent mastic LW4O &Q)L)becéi'o

Lorient in %Ké\géent mastic

colour co-ordinated
LYN20 Intumescent

air transfer grille LYVAD intumescent

air tranystor grife

N
xQ
e
S
§
F
steel, Q\’
[umini 2 { :
:\‘j’c"‘ ga‘;fg:f Q\I\é)\ (optional}
(optional) ‘\,@ cover grille
N
N
%\Q
R
8
&
>
‘Q\
Q>
N
QQ
@)
»
&
N
$
R
&
<
P
™
@)
S
\&%
Y
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A13  APPENDIX 13

Glazing apertures o
>
A13.1 Proposal QSJQ
A13.1.1 It is proposed that door leaves may be fitted with glazed apertures as follows: \f\\qﬁ
o
)

Arbo XL1075 sealant of12mm by 4mm+ Pyroshield, based on RO8K13 Q?Qf

i) leaves may be fitted with a single aperture having a sight size of P10 1440mm
high or up to 600m wide, subject to a maximum sight size area of} éjmz,

O~
i) the bead profiles, bead fixings, and glazing media shall be %’Qﬁsted,

System 36, fully consistent with CF184 - NS
iiif) installation details, sizes and glass types shall @(ghown in Figures 13 and 14,
which are extracted from CF 184, 3
System 630, fully consistent with CF201 C;\\,@
&

iv) installation details, sizes and glass @@es shall be shown in Figures 15 and 16,
which are extracted from CF 201, \‘sg&

Pyroplex 8193, fully consistent w{mQCFMs
Q

v) installation details, sizegfand glass types shall be shown in Figures 17 and 18,
which are extracted CF 346,

S
Pyroplex 30049, 300(\53)%},\9nd 8492, fully consistent with CF348

r’\_ .
vi) Enstallation@é\'ails, sizes and glass types shall be shown in Figures 19 to 24, which
are exﬂ@ed from CF 348,

Pyroglaz ’&@, fully consistent with CF316
A

vii) ,'\\\(i’hstallation details, sizes and glass types shall be shown in Figures 25 and 26,
Q‘L\ which are extracted from CF 316,

CJC)QI.me thick Asahi wire reinforced glass
»

\Q%% viii)  the maximum pane size of 7.2mm thick Asahi glass shall be 500mm by 500mm,
Q.,
\&,\} ix) A)sahi g)lass may be fitted in any of the glazing systems proposed above in A1 3.11
1) to vii
A ’
K
‘;\Cg\ All glazing options
o
X) apertures shall not occur within 100mm of the leaf edges,

xi)  if both glazed apertures and grilles are fitted then the total area of both shall not
exceed 0.5m2, or 20% of the leaf area, whichever is smaller.

A13.1.2 in all other respects, glazing details shall be as tested or, as otherwise assessed by
Exova Warringtonfire.
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A13.2 Discussion

A13.2.1 The glazed apertures fitted in RO8K13 establish that the tested leaf construction is able to \}\\(
tolerate glazed apertures of sight sizes of 1200mm high by 250mm wide in one feaf and Q%
500mm by 500mm in the other leaf. S

A13.22  Despite the different aspect ratios of the apertures, which caused the structural elenkagé@
to vary in their relative positions in each leaf, there was no apparent effect g™ the
dimensional stability of the leaves and the meeting edges remained in alignment.x(’\@

&
A13.2.3 The apertures were performing satisfactorily when the test was disconiiﬁt)gd after 32
minutes. ' Q\’@

A13.2.4 Despite the positive performance aspects of the glazed leaves asgk(e\éted, the proposal
represent a conservative approach and has limited the increa in sight size area to
0:33m°, which is 10% larger than tested. This is because\e\ﬁhe fimited performance

- margin beyond the required period of 30 minutes. ‘j&\%

A13.2.5 The proposal includes additional glazing options wimg'n the scope of CF184, 6F210,
CF348, CF348, and CF316. ?;Q
@)

. A

A13.2.6 Having shown the ability to accept glazed agéﬁ’ures of different aspect ratios for the
required period of 30 minutes without failure, the doorset described in RO8K13 is
considered an acceptable target doorseg&{g(?me glazing options in the indicated Certifire

documentation. Sy
&

A13.2.7 For ease of reference, informati '%om CF184, CF210, CF348, CF348, and CF316 is
reproduced in Figures 13 to 266\
S\
O
Asahi wire reinforced(égﬁl?n%s, 7.2mm thick

A13.2.8 The proposal inc@ﬁ\(e}g Asahi wire reinforced glass, which has not been tested in the
target doorsets\@'\‘d has not been tested in a timber based glazed system.
(¢
A13.2.9 Data profgg@' by WARRES No. R12862 indicates that 6.8mm and 7.2mm thick variants of
Asahi wife'reinforced glass at nominal pane sizes of up to 2010mm high by 1010mm or,
app hately 2.03m?, are capable of contributing towards an integrity performance of 60
mi 5. .

A13.2.10 Qé%st data relating to glass in a steel-based framing system does not ordinarily support

. installation into timber door leaves. One reason is that unlike steel beads, which are
< expected to retain their section during fire exposure, timber beads will be eroded by
charring and may provide less positive support.

@ 13.2.11  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.

A13.212  Small changes in glass formulation can vary the level of radiated heat received by the
unexposed timber beads

A13.2.13 The proposed maximum pane size is 500mm high by 500mm wide or, approximately
0.25m2, which is smaller than the largest tested pane size by a factor of eight.
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13.2.14

In view of the lack of data relating to a

this report has been worded accordingly.

Report No. 23770-01
Page 47 of 81

timber beaded glazing system, the Conclusion of

3
2N
S
Figure 13 System 36 installation, reproduced from CF184, Not to scale, dimensions in mim. Y3
2
_ @&\
)
>
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- &
- = v QO
) ¢ T\ [ i T ® . CJ
AN A A
- LS VA RN
i \6"%
xS
SN
of
N
a
o
¢
&
N
>
>
; (\)Q}*
»gf’\,
Figure 14 System 36 gla%%@pes and sizes, reproduced from CF184. Not to scale, dimensions
in mmn. >
AR\
L&
__ 0 Table 2 - Acceptable glass sizes for door leaves
Glass %@V Glazing Maximum pane | Maximum pane Maximum
Q System height (mm) width (mm) Pane Area (m?)

Kirélite 36/5 1100 700 0.65

Pyrgshield Safety 36/6-36/7 1100 700 0.65

< Pyran § 36/6 1100 700 0.65

47 Pyrocet 36/6 1100 700 0.65

; x\Q’N _Pyrobelite 3617 875 750 0.66

& | Pyroguard c 7w 36/7 875 750 0.66

& Pyrodur + 3617 875 750 0.66

N’\Ca Pyrostem 36/7 1100 700 0.65

S
@Q This Certificate of Approval relates to timber based door leaf constructions consisting of timber
\\\?) faces coupled with timber or other cellulosic cores of not less than 40mm overall leaf thickness,
Y
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Figure 15 System 630 installation, reproduced from CF201. Not to scale, dimensions irnn mm.

SYSTEM 630 GASKET

/'M/'-"FIX'NG %J
-ﬁ\ / ;\&\Q”
: (9
<%
N
T %\ Figure QSO
e o 54mm thic ves
TG 2525 BEAD .
s e L&
T X5002 LINING L
&&
QO
- »)
, : o
SO
s &
i <&
] D

No variations in retainiﬁfr’bead profile are allowable, Figure 4
shows the bead da@r' which shall be used. The beads are
manufactured usitag)ﬂ pieces of finger jointed timber using either
Oak, Beech, R@bin, Utile and Columbian Pine with a minimum
density of GISkg/m®. Suitable types may include Oak, Beech,
Ramin and<ile (subject to the above minimum density).
L Q

5 “ rela@s to the use of this bead with a 54mm thick door leaf
—15/20% (beéd reference LGC 2525) or a 44mm thick door leaf (bead
2025 N rance LGC 2520)

30

This approval relates to on@@hg production. Product and/or its immediate packaging is identified
with the manufacturer's e, the product name or number, the CERTIFIRE name or name and

.. mark, together with t RTIFIRE certificate number and application when appropriate.
S>>
S
N
Figure 16 Systa@' 630 glass types and sizes, reproduced from CF201. Not to scale,
dh@}nslons in mm.
&
QCJQ Table 2 - Acceptable glass sizes for door leaves with a solid laminated core
c_g;b Glass Maximum leaf cut out diameter (mm)
N0 Pyroshield 462
6&\\ Pyran S 462
'\\. Firelite 462
R\
N
B
L
Q
&
&
y
~ i
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Figure 17 Pyroplex 8193 installation, reproduced from CF346. Not to scale, dimensions in
mm.
N
,Q‘—)
(‘0
Pyroplex ‘8193’ glazing seal

S

\\ Glass (See Table 1)
,Q,
Hardwood glazing beads of @
min. density 630 kg/m? —— Qa
\, \/ Minimum 6 % tthk
AY 7 hardwooddiner of min.
i B \ 2 . densuebﬁ@) ka/m?

. . N - | um 50 mm long
Minimum 40 mm thick FD30 . al screws at 150 mm
door leaf assembly - chntres angled at 30-45°

g\ﬁ to the vertical plane
&
% S
Figure 1. Cross-Section Throug\ azing System
C.)
L&

19,38

9] ("’/’ - o

! . <

o) N —

2 )‘\JQ)
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Figure 18 Pyroplex 8193 glass types and aperture sizes, reproduced from CF346.
Glass Maximum Aperture Maximum Aperture Maximum Aperture
Height . Width Area
Fycoshield | 600 mm (at 600 mm wide) | 600 mm (at 600 mm high) 0.36 m? N
afety <M
Pyrostem 600 mm (at 600 mm wide) | 600 mm (at 600 mm high) 0.36 m? . \Q,Q,Jb
P
Pyrodur PIUS | 600 mm (at 600 mm wide) | 600 mm (at 600 carm high) 036657
J V’gfv‘f’d 600 mm (at 600 mm wide) | 600 mm (at 600 mm high) @e{é‘:’mz
Table 1. Acceptable Glass Dimensions &Q\
. g o

700 [~ - BN -

: | &
600 |- J Al N AR
500 | il ol i

Apert SO A
perure o Lot W T
Height W00 b Pt Q\
300} LT
200 i b S b e
100 |
AL
,'Q’QQ 0 100 200 300 400 500 600
: \(\,‘0* Aperture Width (mm)
&\Q& Figure 3. Acceptable Glass Dimensions
X0
* Aper\t&r&ﬁimensions shall fall within shaded area as detailed above.
R0
&’\
>
&S
<N
&
>
fSe)
'
S
>
&
<&
i
{\,
Q
&
&
™
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Figure 13 Pyroplex 30049 installation, reproduced from CF348. Not to scale, dimensions in
mm.

Pyroplex ‘30049’ glazing seal : \J’\\%

Hardwood glazing
beads of min. density . .r\y(l)

3
630 kg/m Minimu &r}m thick
hardwagd'liner of min,
d@{i’ﬁ/ 630 ka/m?

= Minimum 40 mm ___|

~ thick FD30 door leaf - /- = e Minimum 36 mm long
assembly _ Ao steel screws at 150 mm
U centres angled at 30-45°
\}\0‘% to the vertical plane
Xo)
Figure 1. Cross-Section Tl'é)lmgh Glazing System
. X
C
fsa& ,
- —
G
v i ‘i .
290 i
A !
O
I L S S
Sy |
CaD T O =
,\:\‘,\)
\QQ Figure 2. Cross-Section Through Glazing Bead
S
(4
&
Qp
s
~
Q‘E\
&
o
%
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S
S
R
&
&
&
&
&
Y
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Figure 20 Pyroplex 30049 glass types and sizes, reproduced from CF348. Not to scale,
dimensions in mm.

S\
R
e
Glass Maximum Aperture Height | Maximum Aperture Width | Maximum Aperture | Q%’
Area Q‘}\ i
=
PYPOSRIRIC SANY | 35 mm (it 200 mpwwidel | 750 10m (at 600 mm high) 045 m? 5>
Pyrostem 1550 mm (at 290 mm wide) | 750 mm (at 600 mm high) 045>
PyrodurPIus | 1550 mm (at 200 mm wide) | 750 mm (8t 600 mm high) S
<
Pyroguard CW | 750 rm (at 750 mm wide) | 750 mm (@t 750 mm high) | Q056 m?
Y
Table 1. Acceptable Glass Dimensions B QO
14007 1N !

b \ _ Pyro hiqﬁ[Pyrostem/Pyrodur
4 R)/ é@lax. Area 0.45 m?
: bg) ' Pyroguard C/W Max. Area 0.56 m?

1200["

1000

Aperture
Height 800 :

fmm)

4

600 [

&S 0_.200 400 600 800 1000
\,\\' 290 750
(&3 Aperture Width (mm)
QX&Q Figure 3. Acceptable Glass Dimensions
-*\@'erture dimensions shall fall within shaded area as detailed above.
&
&
QQ
O
W
S
&
S
N
&
<
P
A
Q
&
&%
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Figure 21 Pyroplex 30054 installation, reproduced from CF348. Not to scale, dimensions in
mm.
N
QC—»
P
Pyroplex ‘30054’ glazing seal QéJ
yrop glazing seal M Glass (See Table 2) '\K\Q”
QJ
Hardwood glazing Q}\%
beads of mln density —
630 kg/m® Mtnlm€Q1\\6 mm thick
har Weod liner of rin.
- N 7/ CM@ ity 630.ka/m?
B Minimum 40 mm = Al o Stlmlmum . rrgrrlrslong a
thick FD30 door leaf - L;k\‘ oe screws at 150 mm
assembly : Q centres angled at 30-45
% to the vertical nlane
)
@6
ij
Figure 4. Cross-Section %hmugh Glazing System
5\\
! \({9 ,..//A
S e (1]
W L3 N ?"_
& i
&
X
. (\;Z}'
7
@Q A I R
N
. \\%’ * Figure 5. Cross-Section Through Glazing Bead
&S
S
’Q\
Qo
&
QO
&
»
S
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N
O
>
5
5N
S
&
&
N
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Figure 22  Pyroplex 30054 glass types and aperture sizes, reproduced from CF348.
S
)
S
O
o
Glass Maximum Aperture Maximum Aperture Maximum Aperture, Qg
d Height Width Area N &
Pyrodur PIUS | 750 mm (at 750 mm wide) | 750 mm (at 750 mm high) 0.56 m? <&
NZJ
Pyroguard CW | 750 mm (at 750 mm wide) | 750 mm (at 750 mm high) 0.56%0%"
Table 2. Acceptable Glass Dimensions ({\‘\9
800
750 - "
700 §
600 |
500 |
Aperture 400
Height e
(mm) 300
200 [
100 [
. ;_&\\) ek v
. (\)‘b‘ 0 100 200 300 400 500 600 700
.(ry 750
X\Q Aperture Width (mm)
¥
\\(&J Figure 6. Acceptable Glass Dimensions
=0
*b' \r'ture dimensions shall fall within shaded area as detailed above,
'\Q_)
Q(é\
QQ
18
e
NG
Sd
o
&
N
b
&
&
&%
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Figure 23 Pyroplex 8942 installation, reproduced from CF348. Not to scale, dimensions in

mm.
Pyroplex ‘8492’ glazing seal 06-'
A Glass (See Table 3) e
>
P
Hardwood glazing Q;,Q
beads of rsnin. density @‘Q
630 kg/m e
Q\\
S Ky
5 Minimut*45 mm long
. , okt st &rews at 150 mm
Minimum 40 mm thick | , iﬁ es angled at 30-45°
FD30-door leaf assembly E(&'K\%g‘the vertical plane _
S
&
Figure 7. Cross-Section Throyg’b,%fazing System
S
S
o 5\ J
D_') Q*)\ i
3 —
&
O
. (\:b‘ (= 15
,\ ) .
S
&\J’&K\ Figure 8. Cross-Section Through Glazing Bead
X5
N
D
@
Q‘L\
&
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Figure 24 Pyroplex 8942 glass types and aperture sizes, reproduced from CF348,

Glass Maximum Aperture Height | Maximum Aperture Width Maximum Aperture
Area
PV;‘:?:;;'“ 408 mm (at 626 mm wide) | 626 mm (at 403 mm high) 0.25 m? %
N
Pyrostem 403 mm (at 626 mm wide) 626 mm (at 403 mm high) 0.25 m? ) (\QJQ}
Y
P’gl‘:l‘;“' 403 mm (at 626 mm wide) | 626 mm (at 403 mm high) 0.25 m’Q)'\QO
Pyroguard | 403 mm (at 626 mm wide) | 626 mm (at 403 mm high) | ogz\fﬁ“‘
Table 3. Acceptable Glass Dimensions \\*Q
(K‘&O
600 T
500 S
03 L[
Aperture 400 [~ [~y o
Height IS R S | s
200 [ =
100 -
ok OV
1] N
O\Q)J\loo 200 300 400 5886 600 700
;\\0*\ Aperture Width (mm)
,l\/ gure 9. Acceptable Glass Dimensions
* Aperture%’_‘&}nsions shall fall within shaded area as detailed above.
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Figure 25 Pyroglaze 30 Installation, reproduced from CF316. Not to scale, dimensions in mm.

Y.

o
0

1 (1) 6 mm thick Pyroshield glass 6\9’%
2 @ 10 mm wide by 3 mm thick Pyroglaze 30 gl@ﬁing seal
A 5 3 15 mm high by 19 mm wide with 15° ¢ r (plus a
6. ' 3 mm high by 3 mm wide bolection) hg ood glazing
5 4 ‘ beads, minimum density 640 kg/m&aS
(@ Non-combustible / hardwood s%(’ihg blocks
(5) 6 mm thick hardwood apeﬂep,ﬂiner
. ﬂéj 38 mm long steel"sorewsggt 50 mm centres (40° to
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Figure 26 Pyroglaze 30 aperture sizes, reprod@@ed from CF316.
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A14  APPENDIX 14

Additional glazing options
At4.1 Proposal
Al4.11

For applications requiring nominally 30 minutes integrity and 30 minutes insulation, &%}s
proposed that leaves may be fitted with an aperture glazed with insulated glass usir@\t e
glazing system as shown in Figure 27, in which case the following conditions shagquply:

All apertures . Q)&\J
- \&QJ
i) leaves may be fitted with a glazed aperture having a sight si ef%f up_to 600mm
high or up to 300m wide, subject to a maximum sight size ar 6$ 0.1 5m2,

<
ii) apertures shall not occurwithin 100m of the leaf edge.s,y\\

!

iii) the glazing system shall be based on 1.2mm thicl(g‘%ting steel profiles, as shown

in Figure 21, \QA
iv) the reveal of the aperture shall be fully Iing)@%ith two layers of 2mm thick Palusol
intumescent material, 0

\I
30 minutes integrity and insulation ‘g&f}b‘
N

QO
V) the proposed types of glas_sd’all\fe: 25mm thick Hengbao FFB-25, 30mm thick
Shenzhen Shekou Longdigr@glass or, 25mm thick Keymax EI60 60-25.

(@
30 minutes integrity only \Q))\Sl

vi) the proposed tyges of glass are: 8mm and 10mm thick Longdian heat-treated
monolithic gla,s\q,
>

A14.1.2 In all other res r\’s, glazing details shall remain as tested or, as otherwise assessed by
Exova War)'& nfire.
i
A14.2 Disg’é%sion
Qo
A14.2.1 ged on the proven ability of the tested leaves to accept glazed apertures, an
QC) assessment of glazing specifications is presented in Appendix 13 of this report.
Cy , ;
A14\2,\°v2 Following a generally similar approach to that in Appendix 13 in terms of aperture size
\}Q and positional constraints, apertures intended to provide 30 minutes integrity and
-\\6 insulation are to be glazed with 25mm thick Hengbao FFB-25 glass, 30mm thick
NS Shenzhen Shekou Longdian glass or, 25mm thick Keymax EI60 60-25 glass, as
B\ respectively tested and described in BETC-NH-2005-426, BETC-NH-2000-F-012, and
i I3E06.
S ‘
@QQ A14.2.3 Apertures intended to provide 30 minutes integrity only are to be glazed with 8mm and
; c} 10mm thick Longdian heat-treated glass, as respectively tested and described in BETC-
& NH-2006-198, BETC-NH-20005-299.
Y
Al4.24 The proposed glazing system shown in Figure 27 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. ‘
© Exova Warringtonfire Aus Pty Ltd 2009-2014 EXOVCI I ml
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A14.2.5
A14.2.6
A14.2.7

A14.2.8

A14.2.9

A14.2.10

A14.2.11

Al14.2.12

§
A14.2.13S
1%

A14.2.15

o
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25mm thick Hengbao FFB-25 glass

The maodifications 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 RO71L068.

3
o

The reduction in size is because of a cautious approach with respect to reaction of StQ%IéJ

beads, which are expected to exhibit thermal expansion, with a timber leaf. In additiz{s{,\\l

addition, the double layer of intumescent material is expected to further assist in regiicing

any adverse thermal interaction between the steel beads and the timber com;g’gf%nts of
S

the leaf. Q)

The data "provided by BETC-NH-2005-426 shows that Hengbao FFB-ZQ&%SS is capable
of remaining in place and contributing towards the required perfor ce of 60 minutes
integrity in fully glazed door leaves providing a sight size 2135m high by 827mm, albeit
of steel, at a much larger pane than proposed. = \Q&

However, the insulation performance of the glass pane i@ \left hand leaf failed after 53 .

minutes, and after 58 minutes in the right hand leaf. K\
~0

It is not clear from the recorded data whether t@ loss of insulation was a localised
phenomenon, which could occur with a pane, ofahy size or, whether it was associated
with the pane size and the self-weight oﬂzjfh‘e thermally softened glass layers and
activated intumescent interlayers. . Q‘)i\&

If fhe premature failure was causeé»x\by self-weight, this will be addressed by the
significantly smaller pane size proggged in this case.

The required performance o@ minutes integrity and full insulation for 30 minutes is
strongly indicated by the avafidble data. However, there is no specific test data to support

the overall glazing syst%@ s proposed. The Conclusion of this report has been qualified

accordingly. LA
o
: %\Q
30mm thick Sh¥nzhen Shekou Longdian glass
25mm thi‘%Q(eymax EI60 60-25 glass

Thesa@!ass types have been included in the scope of this Appendix because of their
ge éﬁc similarity to Hengbao FFB-25 glass, being insulated glass based on glass outer
{é&%‘rs with a gel core.

The similarity extends to the large tested pane sizes of these glasses compared to the
panes size for the proposed doorset.

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.

8mm and 10mm thick Longdian heat-treated monolithic glass

This glass is supported by BETC-NH-2006-198, BETC-NH-20005-299. Similar to the
types of glass discussed above, it is inappropriate to assess glazing for door leaves
based solely on screen data.
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A14.2.16  Similarly, there is also compensation in terms of

compared with the tested pane size, and

period of 30 minutes.

A14.217  However, in this case the glass is heat-treated and mon
sensitive to temperature gradients developing at the pane

of a standard fire test.

A14218 Itis thereforre,' appropriate use the system shown in Figure 27 as it is based on
steel profiles, which will provided uninsulated supp
described in BETC-NH-2006-198, BETC-NH

A14.2.19  While the level of foreseeable risk is considered limited, the Conclusiosg 7

been necessarily qualified.

&
&
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Figure 27  Glazing system fitted with alternative types of glass. Not to scale dimensions in
mm.

<
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APPENDIX 15
Adjacent hinged and fixed leaf panels

A15.1

A15.1.1

A15.1.2

A15.1.3

A15.2

A15.2.1

A15.2.2

A15.2.3

A15.2.4

A15.2.5

0O
A15.2cgl\

®

NG
S

@&

Proposal

Of{%
73

O

B
Itis proposed that several doorsets may be fitted within the same structural opening.sg@h
;\
n\
X

that adjacent doorsets share frame jambs, as shown in Figure 28. o
Alternatively, fixed panels of leaf construction may relace hinged leaves. Fi 4panels
shall be fitted in a simialr manner to trnasom panels as assessed in Appen% 1.

.\J\'.
There is no limit to the number of doorsets in a single structural openir,gf.<i

&
o
»(Dlscussmn : - ngg )
In the case of fire exposure on the opening (hinge @b‘zﬁckle) face of the proposed
assembly the charring of a shared frame jamb is exp d to be similar to the charring of
a normal perimeter jamb. This is because only the %pge of the frame is directly exposed.
N
In the case of exposure on the closing (door's%b:;’)) face of the proposed assembly, it is
possible that a shared frame jamb would b%’ bject to multi-directional charring. This is a
more onerous. case than a perimeter janr&&

In order to compensate for a Qcﬂ%hﬁally greater degree of charring, and greater
mechanical load resulting from ti@ possibility of supporting two door leaves, the cross-
section of shared jambs is la\ r than the tested frame jambs. Figure 22 shows the
proposed jamb, fixed to a 'c}work or reinforced concrete pier.

. &
The proposal requires m@t the top and bottom joints of a shared jamb comprise at least
two separated steel;tﬁ; 1gs. In addition, the jamb is secured to the adjacent pier by angled
fixings. These Yconsidered reasonable measures to ensure that from whichever
direction fire e)‘g%ure occurs there will be operative fixings to maintain the stability of the

hared jamjse,
share jarpgg\

The prpposed fixed side panels are to be mechanically fixed at four edges without
poteptidily vulnerable operating clearance gaps that would otherwise be required for door
le%%s.‘ln addition, intumescent seals are included at the panel edges. The features are
sidered 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 30 minutes fire resistance.
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Figure 28 Shared frame jamb for adjacent doorsets and/or fixed panels of door leaf
construction. Not to scale, dimensions in mm. 2
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B

A16  APPENDIX 16
Intumescent seal location

A16.1 Proposal

At16.1.1 Itis proposed that the tested specifications of intumescent seals at the leaf edges mayfe
fitted in either the leaf edge or, the frame reveal. @

o 5

A16.2 Discussion 'S

&
A16.2.1 Remote from leaf comners, the heat activated swelling action of i@%mescent seals,
whether seals are fitted in the leaf edge or the frame reveal, is ge;@érally expected to be
- equally effective. : - <
A16.2.2 The effectiveness of activated seals can, however, be affngg?at the head of the doorset
: at the top leaf corners and directly above the meeting eddes’

A16.2.3 At the top edges of leaves, where the furnace over \qure will be at its greatest during a
standard fire test, it is critical to avoid any risk~of fissures or discontinuities in the
activated seal. N7

&5

A16.2.4 Because some types of seal exhibit 'e%%st swelling in their thickness, rather than
laterally, there can be a risk of inc:\gf\;&te sealing at the top leaf corners and directly
above the meeting edges if seals a;\ ed in the top edges of leaves.

A16.2.5 However, in this case, the se\‘a]'s are Pyroplex and are based on vermicular graphite,
which expands in all direcﬂi@s to form a gap-filling mass of exfoliated granules. This
mode of activation, combifjed with the required period of 30 minutes reduces the risk of
exploitation at the leaf ers.

-

A16.2.6 In the absence @{\@iy expected difference in contribution towards integrity performance
for the requir eriod of 30 minutes, the proposal for alternative seal locations is
positively ag%eésed.

O
xS
;»\\
o
I~
C_;O
W)
W
S
NG
S
N
&
&
P
L
Q
&
RS

© Exova Warringtonfire Aus Pty Ltd 2009-2014 Exova mml

Waningtonfire



A17  APPENDIX 17
Glazed side and transom lights

A17.1 Proposal ,

hig

A17.11 Itis proposed that glazed side and transom light may be fitted adjacent to doorsets, :ba\
on the use of System 90 Plus within the scope of CF 185, as follows: QQ’\

. Q)
System 90 Plus, fully consistent with CF185 (OQ?;’
i) installation details, sizes and glass types shall be shown in Fi%&(’eqé 29 and 30,
which are extracted from CF 185, (a typical configuration of a do&r et with adjacent
glazed side and transom lights is shown in Figure 31), O«’k\
- <
- ii) in all aspects, glazing shall be within the scope of CF1_8§$C}
" & | _

A17.1.2 In all other respects, glazing details shall be as tes@kj or, as otherwise assessed by

Exova Warringtonfire. ©§
oy
- - x‘
A17.2 Discussion &
Sl

A17.2.1 The proposed screen installations are «ijé\ﬂ)e consistent with the scope of CF185, which
describes applications requiring 60 r{lfgdtes integrity.

A17.2.2 There will be shared framing dmbers between doorsets and areas of glazing. Despite
this, there is no reason to e t the exposed faces of these members to be eroded any
more rapidly compared with members acting as door frames only or, shared members
with areas of glazing. (bg}

A

A17.2.3 The minimum frai@g member width indicated in CF185 is 45mm. A typical configuration
for a proposed g9drset and screen installation is shown in Figure 29. The members are
shown as 5.(@(77\ wide, which satisfies CF185.

%\

A17.2.4 In the; dbsence of any contra-indications, the proposed glazed areas are expected to
perfopd-in manner that will not adversely affect the performance of the proposed doorsets
fordi¥d required period of 30 minutes.

S |
Q
W)
>
Q@a
&’&
&
&
e
£
Q
&
\'Q\%
Y
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Figure 28  System 90 Plus Installation for screens, reproduced from CF185. Not to scale,

dimensions In mm.

N
Timber framing members shall be of minimum density 650kg/m3. Ash timber c}y\
(Fraxinus spp.) Is not permitted. QQQ
¥
S45580..90. Elass. 00 &
i3 LG e Q]Q)\
NS

O
LA
Figure 30 System 90 Plus types and sizes for screen Installations, reproduced from
CF185. QO
$
>
. );{9 Table 1 - Acceptable glass sizes for screens
A
. Q)Q} Glass Maximum Pane Maximum Pane dimension Maximum
@ dimension (mm) (mm} Pane Area
,Qb' at any aspect ratio less at an aspect ratio of 1:1 (m?)
& than 1:1
oS Firelite 2420 or 1077 1460 by 1460 2.15
o Pyroshield 1000 by 1000 1000 by 1000 1.00
c.,“? Safefy
N Pyran § 2420 or 1077 1460 by 1460 215 |
ol
.\‘ ‘
@
&
>
5
Q
<N
N
G
Ng
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Figure 31

Typical configuration of

scale, dimensions in mm.
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A18  APPENDIX 18
SOSS hinges

A18.1 Proposal

A18.1.1 Itis proposed-that the doorsets may be fitted with SOSS 216, 218 or, 418 hinges wn\@n
the scope of BWA 23487-01, as follows: K

A18.1.2  SOSS hinges - general Q\\\}

i) the number and location of SOSS hinges shall replicate the nu q& and location
specifications of the butt hinges described in the fire test reg\ supporting the
doorset, Q@

: A
ii) adjustable versions of the proposed hinge models ; Cb’e fitted; when fitted to
- timber substrates all voids at the edges of the hing\é,?’ lades shall be filled with
intumescent sealant after final adjustment of the hi@bs,

i) the SOSS hinges shall be capable of sSupp %g the weight of the door leaf: if
necessary, additional SOSS hinges may be-fitted providing the distance between
hinge centres is at least 300mm, -,\'c;i’

N

iv)  SOSS closer hinges shall be cap@{@%‘of closing the target leaf from any angle and

overcoming the latch, {\\
@
Q

v) if the supporting test evidengp for timber-based doorsets or, doorsets having leaves
with timber leaf edges, Qg’scribes minimum timber densities greater than indicated
below, then the higha{@nsity value shall be adopted.

A18.1.3 S0OSS hinges - mode%@ﬁ\& 218, and 418

N .

i) S0OSS hin ejr?odeﬂs 216, 218, and 418 shall be entirely of carbon or stainless steel
(58) or, @%}cast Mazak construction, without any combustible materials present,

ii) the@@dmum leaf edge clearance gap shall be 3mm,

iiii) '\Q?é hinge components mortised into the leaf edges and the frame reveals shall both

Q‘&Q’ be fully bedded on Lorient intumescent mastic, as tested,
& .
QQ)QV) timber leaf edge lippings shall have an absolute minimum density of 650kg/m?,
LD
Q)CS’*’ v) timber stiles at the hanging edges of leaves shall be solid timber having an
> absolute minimum density of 450kg/m® or timber-based material having an
Q,Q 9 g
.\\t} absolute minimum density of 650kg/m
>
. @Q vi)  timber door frame shall have an absolute minimum density of 550kg/m°.
$
&
@9 A18.2 Discussion
N . .
> A18.2.1 The proposed installation conditions are derived from the test data provided by BWA

23487-01.

A18.2.2 Where corresponding critical specifications in the test data supporting the proposed
doorsets and BWA 23487-01 differ, the higher specification has been adopted, e.g. timber
density.
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A18.2.3 The proposed absolute minimum values of 650kg/m® for leaf edge components, and

550kg/m® for door frame is based on assessed details elsewhere in this report and are N
also consistent with the values given in BWA 23487-01. Qc_\)}
&

A18.2.4 The proposed conditions are considered to reproduce, or exceed, the critic

specifications given in BWA 23487-00 necessary to achieve a performance of at least %?9’

minutes integrity. ;\Q\

b\'
A18.25 The proposal is positively assessed for the required period of 30 minutes. @S\
o3
&
&‘»\
: ~ o
= - & \Q'%$
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A19  APPENDIX 19
Melamine laminates, wood veneers, mouldings

A19.1 Proposal

A19.1.1 Decorative melamine laminates or wood veneers, up to 2mm thickness, may be a:pp}{(?e}
to the faces of the door leaf. >

A19.1.2 The total decorative materials applied to a leaf shall not increase its weight Q@}g:e than
nominally 10%. The mouldings may be of any design, and may be%
mechanically fixed in place. <<Z\\

A19.1.3 The taminates, veneers, and mouldings will be additional to the sp@ixﬁl\éaﬁon of the door
leaf as tested or otherwise appraised, - C},

- A19.1.4 The laminates, veneers, and mouldings may either finish %@‘iﬁe' lippings or, extenct right -
up to the leaf edge, but shall not extend onto the leaf edgés, -
N
A19.2  Discussion N
&5

A19.2.1 Decorative melamine laminates on the ex@%&ed face of a door leaf are likely to be
consumed after a few minutes exposure iplel Standard fire test without adversely affecting
the overall fire resistance performance@ébt e doorset.

, U

A19.2.2 The tested door leaves maintdined insulation performance, which indicates that
combustible materials on f@unexposed face of the leaf are not expected to
spontaneously ignite. The osed use of melamine laminates is therefore considered
acceptable for the requin%g:period of 60 minutes.

N

A19.2.3 The proposed decojdlive wood veneers up to 2mm thick do not materially or, structurally
alter the surface\ onstruction of the tested doorset. The presence of such veneers is
therefore not ¢ Sociated with any foreseeable increase in risk for the required period of
60 minutes O

X0

A19.2.4 Timberyouldings are considered similarly of neutral significance. However, as a
pre on, the total weight of the applied material has been limited to nominally 10% of
thelleaf as a reasonable measure to prevent excessive additional stresses being

erated in the supporting ironmongery and door closers.
cb,CJCJ '
S
NG
4
N
>
N
5
{\,
Q
&
&
&
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A20 APPENDIX 20
Trimec strikes for doorsets with timber frames .
S
A20.1 Proposal . o
It is proposed that single-acting doorsets may be fitted with Trimec ES3100/E$2“\(1“9%‘
e

A20.1.1

‘power to open’ electrically operated strikes, see Figures 32 to 34. The proposed rf\t“

shall be fitted as follows: @)
Q;,
Door frame installation, for single-leaf doorsets Q/ﬂ\
&
i) a Palusol, Intumex, or Thermaflex based intumescent seal shallﬁégﬁtted adjacent
to the long edge of the strike, see Figure 33, ,$’\\f

A "Q
iii) the side and bottom of the strike rebate shall be line V&tﬂ} nominally 2mm thick -
Palusol, Intumex, or Thermaflex intumescent sheet mg{‘e 1al, see Figure 33, -

Cj(ly
&
@b
o<
iv)  there shall be an intumescent seal aéégfg;}ﬂ Omm wide adjacent to the long edge of

the sfrike and the strike rebate s be fully lined with nominally 2mm thick
Palusol, Intumex, or Thermaflex i ymescent sheet material, see Figure 34,

Q\'
o
v) the strike shall not be \f/&(@% higher than 1100mm above the threshold,

Leaf edge installation, for double-leaf dborsets

fiiiy meeting edges shall be square,

All installations

vi)  electrical cables aﬁﬁﬁ be fitted in the bottom of the grooves housing the leaf edge
seals or, shall Rf through the leaf via a groove of nominally 6mm by 6mm filled
with intumes sealant,

N
vii) altemati\(b\ly, cables may pass through a hole in the frame section; the hole shall
not :eXceed 8mm in diameter, and both ends of the hole shall be filled with
ir&uﬁiescent mastic for a depth of at least 10mm.

J'&Q)

o .
A20.2 gﬁcusswn
O

Q,S) General

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.

N |
; Q‘@M A20.2.2 Doorsets, therefore, remain in the locked condition. This ensures that should the power
i CO\ supply be compromised during fire exposure, doorsets will be closed and capable of
<\,\’ providing their intended fire resisting function.
Q
*@Q A20.2.3 Additional intumescent material was fitted at the hinge blade and latch strike positions.
l\\% The proposal extends this principle, and the Trimec strikes are to be bedded on
¥ intumescent material as shown in Figures 33 and 34.
© Exova Warringtonfire Aus Pty Ltd 2009-2014 EXOVCI ",m,
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A20.2.12

A20.2.13
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In view of the greater mass of the proposed strikes compared with the strikes ancd 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.

S
Q‘v

O
The strike will occur no higher than 1100mm from the threshold. At this location, the strikQGJCJ

does not coincide with a significant furnace overpressure, as specified in the testi
standard. '&\%
J\\,
)

The lack of a pronounced pressure differential relative to the unexposed face wi Q’:»-,ist in
reducing the tendency for furnace gases to pass into the leaf edge gap; ch may
otherwise promote heat conduction and exploitation by charring. @

WX

N
Electrical cables providing power to the strikes are either fully be%%e% in intumescent
sealant within the leaf core or, are located along the base of groQ¥es in the leaf edges
that accommodate intumescent seals. The heat activated @elling of intumescent
materials is expected to compensate for the relatively small,q@@ﬁqn of timber remowed to
hotise the cables. ~ C}(b&\'
The proposed strike is relatively more massive than\')%e strikes and hinge blades as
tested, which will tend to conduct heat into the re{@yely vulnerable leaf edge clearance
gap. : &%
An additional length of intumescent seal E&@Qbe fitted adjacent to the strike, in order to
reinstate the continuity of the main lea ge seals. This is based on the principle of
continuous intumescent seals by-pas fté\ he hinge positions as tested.

@)

From whichever direction fire exg@%re occurs, the additional seal is expected to maintain
integrity at the strike position‘,é@
&

Combustible materials | ciated with the strike are expected to be protected by the
inherent insulating pr ies of the timber frame profile, which itself is combustible and

has proven accept% y testing.

O
In the case of %b%rsets opening towards the heating conditions, heat conduction into leaf
edge clear, gap is considered especially onerous. In addition to the effects of
conduct\ at, charring of the frame profile will tend to undercut the strike body.
Lo
Fig Q33 shows that, as well as the infumescent seal adjacent to the strike, the side and
b@m of mortice for the strike body will be lined with intumescent sheet material.

&

A20.2.14Q)CJQI'he additional intumescent material lining the proposed strike mortice is a reasonable

A20.2.15

@© Exova Wartingtonfire Aus Pty Ltd 2009-2014 Exova

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
support a positive assessment for the required period of 30 minutes.

Leaf edge installation

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. Accordingly, Figure 34 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.

L
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A20.2.16  Figure 33 shows that the forend of the strike is to be bedded on intumescent material.
This measure is derived from the tested doorset, in which the hinge blades were similarly

prepared. N
%3
A20.2.17  The bedding of intumescent material will assist in isolating the strike forend and thereby CQ‘Q'
reduce the effects of aggravated charring caused by conducted heat. % S
, . Q\Qo
¥
Overall performances >

P
» S
A20.2.18  The timber door frame profiles remain as tested or, as otherwise assesxevd\\?ﬁ/ Exova
Warringtonfire as suitable for the required period of 30 minutes. <@
\ .

A20.2.19  The proposed details the strike positions are generally extrapolateQQﬁr m the available
test data, which indicates that additionat intumescent materials ca@%aintain integrity at
~ locations where metal components. are incorporateotat the leaf e@g\es. -
' - ~ RO 3
A1.2.20 The conservative application of intumescent materials as sh@v\n in Figures 33 and 34 is
considered adequate to contribute to the required performahce of 30 minutes integrity.

Figure 32 Trimec ES3100 strike.
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Figure 33 Frame preparation for the installation of Trimec ES3100/ES310 strikes, for 30
minutes integrity. Not fo scale, dimensions in mm.

Palusal, Intumax or, Thermaflex /
adjacent to the long edge of the

strike and extending to the 7
face of the frame stop, and /
lining one side of the mortice /

/

. ﬁ\@
P

s
/ \’f\x main intumescent seal in door

.“C% frame rebate, as tested or. as

= otherwise assessed by
O\ Exova Warringtonfire

S
e
&

Figure 34 Leaf edge preparation @:\the installation of Trimec ES3100/ES310 strikes, for 30
minutes integrity. Not&ﬁa scale, dimensions in mm.

X8
&

S
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Palusol, Intumex or, Thermaflex
at least 5 wide adjacent to the
long edge of the strike

Palusol, Intumex, or
Thermaflex lining

the side and bottom of
the rebate for the strike

main intumescent leaf
edge seal as tested or, as
otherwise assessed by
Exova Warringtonfire
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A21 APPENDIX 21
Alternative intumescent seals

\‘
oV
,Q;
A21.1 Proposal CJQ
A21.1.1 It is proposed that alternative intumescent leaf edge seals may replace the original seag:? \GJ
as tested, as follows: Q;}\ d
. o
i) the proposed alternative seals may be one of the following: f\q}&\
Q
By Reddiplex Ltd: . ’\'@
Pyroplex Rigid seals contained in G-Lex carriers Q\
Pyropiex Flexible variants $§\

Pyroplex seals that include integral smoke seal profiles C}»\Q
iiy  alternative seals shall be centrally fitted at the Ie%ée}dges, as descnib:ad in
RO8K13, v 6‘0

iiiy  at the top, hanging and meeting edge the pm%}s’\éd seals shall be of similar width

to the seals as originally tested, N\

oM
Cj"w

iv)  seals at hinge blades shall fitted as sh@ '<;n Page 24 of RO8K13.
; N

. . &
A21.2 Discussion RS

General Q})@\

A21.2.1 Intumescent seal types %Q\an vary in terms of chemical formulation, activation
temperature, activation,g@ sure, physical nature of the activated intumesced seal, and
thermal degradation chfiracteristics.

&

A21.2.2 The tested doorsdts were fitted with Pyroplex intumescent seals, which produce a rigid
The propos roplex seals are presented if different carriers but rely on the same
active compgnent of simialr cross-section.

A21.2.3 The c@ing rate of timber is closely associated with its density, as a function of mass to
be gohisumed per unit volume. As a contributory factor, the density of timber door frames
leaf edges must be also considered in combination with the confribution made by

cSntumescent seals.

A21 %*QP The doorset described in WF No. 167746 used to demonstrate the performance of

A Pyroplex seals was intentionally designed to avoid high timber density values. To this
S !
. 6\5 end, the frame was of 420kg/m® and the leaf edge lippings were of nominally 650/kg/m?®,
F
@%‘ A212.5 The integrity performance at the leaf edges described in WF No. 167746 did not,
N therefore, rely unduly on slower charring rates typical of dense timber and confirmed the
,\C;;
6\& ability of Pyroplex seals to perform similarly, despite the type of carrier used to present
the Pyroplex intumescent component.
N
&
&Cﬁ A212.6 The proposal is considered supported by the data provided by the target doorset as

tested and described in RO8K13 and the confirmatory data provided by WE No. 167746,
The proposal is therefore positively assessed for the required period of 30 minutes.
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APPENDIX 22
E.Bon concealed hinges

A22.1
A22.1.1

A22.1.2

A22.2

A22.2.1

Proposal

It is proposed that for applications requiring 30 minutes integrity the target doorsets,rﬁ@%
th

hung on E.Bon CH-201 (mild steel) and CH-202 (stainless steel) concealed hinge sy
die-cast alloy bodies, instead of steel butt hinges as tested. The hinges are s@wn in
Figure 35 and shall be fitted as follows: @/\\Qo\

i) CH-201 and CH-202 hinges shall only be fitted when the risk fire xposure can be
identified as uni-directional, and the door leaves open away fq&ﬁg\{he direction of
exposure,

0
B N
i) CH-201 and CH-202 hinges shall be installed at similar@gﬁians to the butt hinges
as tested, & &\“’
b &

iii)) the hinge components mortised into the leaf r—ac\l&e5 and the frame reveal shall both
be fully bedded on intumescent mastic at Ieas@ m thick,
&
N
iv) the timber stile and leaf edge lipping at Qﬁanging edges of leaves shall have an
absolute minimum density of 550kg/n‘1§g)

Y
v) the timber door frame shall haveéé&absolute minimum density of 550kg/m?®,
9

vi) an additional 100mm length CI‘J intumescent leaf edge seal, at least 10mm wide,
shall be fitted between t\hﬁhmge forends and the face of the doorstop, see Figure
31 X0
T \QJ
vii}) iy and iv) indicat Q|r'1imum density requirements; if other design modifications are
to be applied {ssessed elsewhere that require a minimum timber density, then
the higher %@s ty value shall be adopted.

X0
In all other rg%pb%ts, doorsets shall be as tested or, as assessed by Exova Warringtonfire.
&
Disg\\tisbsion
O

'{E@ proposed hinges are mortised in to the leaf edges and the frame reveal. The

C_)Qgrticulated hinge components are of steel while the forends are of die-cast metal and

‘O 20mm wide, as shown in Figure 35.

C‘j
5%

>

N A2223°

A2224

A2225

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.

© Exova Wartingtonfire Aus Pty Ltd 2009-2014 Exova mml

Warrihgtonfire



Report No. 23770-01
Page 77 of 81

Warringtoniire

~
Q%\E

A22.2.6  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.

A222.7  The intumescent mastic is intended to ensure the hinge mortices, once exposed by, &
charring, are not significantly exploited. S,

O

A22.2.8 Furthermore, the activated additional length of seal, between the hinge forends qmﬂhe
face of the doorstop, occurs between the direction of fire exposure and the h k@%s. Its
location is expected to reduce heating of the die-cast forends of the hingeQ) furnace
gases flowing with the leaf edge clearance gap. )

XY

A222.9 The relatively small size of the proposed hinges and the conservati\( Conditions of the
proposal are considered adequate to justify a positive assessment farthe required period
of 30 minutes. : > = B

. - RS
h N N ){\;& ) -
Figure 35 E.Bon CH-201 ahd CH-202 hinges. Dimensions In mm{ {18t to scale.
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A23  APPENDIX 23

Bonco steel concealed hinges

A23.1 Proposal O
hod
A23.1.1 it is proposed that door leaves may be hung on CH202 and CH203 steel conc%%d
hinges by Bonco for applications requiring 60 minuets integrity, instead of st%‘)g“j» butt
hinges as originally tested. In which case the following conditions shall apply: e
: N

i) concealed hinges shall be entirely of mild or stainless steel constru(gﬁ’é\h, including
the chassis, forends, articulated plates, and pivot pins; the propQg {d’hinge miodels
are shown in Figures 36 and 37, \%&\

i) Bonco concealed hinges shall be installed at similar posi@@ to the butt hinges as -
tested, - X -

iii) the hinge components mortised into the leaf edge‘{g(ﬁ‘d the frame reveal shall both
be fully bedded on intumescent sheet material@past 2mm thick, see Figure 37,

O

iv) the timber stile and leaf edge lipping a «tﬁé hanging edges of leaves, and the

timber door frame, shall have an absol% sminimum density of 550kg/m?,
S

v) an additional length of intumesc af edge seal, at least 10mm wide, shal| be
fitted between the hinge foren.dlZJ d the face of the doorstop, see Figure 37,

vi)  iv) and v) indicate minimungensity requirements: if other design modificationss are
to be applied as asse in elsewhere in this report that require a minimum timber
density, then the higl\ ensity value shall be adopted.

S

vii)  hinges shal not\@ either fitted in a manner or, be of a design, that causes or
requires larg af edge clearance gaps than as tested, and shall be selected to
ensure th%@% capable of supporting the weight of the proposed door leaves.

: R
A23.1.2 In all other @ﬁ‘ects, doorsets shall be as tested or, as assessed by Exova Warringtonfire.
&
O
A23.2 Disgﬁﬁ' sion
’ o

Cﬁb%co CH-202 and CH-203 concealed hinges and available doorset test data
Q

A232&\L{§) The proposed Bonco CH202 and CH203 concealed hinges comprise components that are

mortised into the frame reveal and in the leaf edge.

N
>
W#23.2.2 In principle, the mortised items ironmongery that were fitted to the tested doorsets supports
\\% the acceptability of the mortised components proposed concealed hinges.
<
'@\ A23.2.3 The forends of the proposed hinges are centrally focated in the leaf edge, and do not extend
O{\ to the leaf face. The risk of heat conduction into the relatively vulnerable leaf edge clearance
@Q gap is therefore reduced compared with the wider blades of the tested butt hinges.
L&
N
Supporting test data for hinges
A232.4 The proposed Bonco hinge models are not supported by specific test data.
@© Exova Wanringtonfire Aus Pty Ltd 2009-2014 Exova mml
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A23.2.8

A23.2.9
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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 G

The proposed installation technique is derived largely from the method of fitting ‘U:@s?ﬁutt

il with a

hinges as described in RO&LO6A, which were bedded on intumescent sheet mater
portion of the main leaf edge seals by-passing the hinge positions. Q}Q
L

The proposed method of installation as shown in Figure 37 relies on.ir)@ escent sheet
material to fully line the hinge mortices to ensure a consistent level protégt%n at all locations

around the hinge parts. @\Q,

Furthermore, an additional length of inturnescent seal is to be @%} in the frame reveal,
adjacent to the hinge Torend. This is expected to compensafgfor the interruption_of the
main leaf edge seal at the hinge posifions. _ 6&&\‘

Overall performance @&,

Bonco CH-202 and CH-203 concealed hingesq')mgén installed as proposed are considered
adequately supported by test data relatingto other forms of ironmongery and the
conservative use of intumescent matefist at the hinge positions, and are positively
assessed for the required period of 30 sfinutes.
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Figure 36 Bonco CH-202 and CH-203 steel concealed hinges.
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Figure 37 General installation requirements for Bonco CH202 and CH203 concealed hinges.
Dimensions in mm, not to scale.
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