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1. Scope of Test

This report is a record of a fire resistance test conducted by Forte Testing and Consultants Company Limited, in §~
conformity with requirements in BS EN1634-1: 2008“Fire resistance and smoke control tests for door, shut@
and openable window assemblies and elements of building hardware Part 1: Fire resistance tests forﬁv&)rs
shutters and openable windows” and particular requirements in BS EN 1363-1: 1999“Fire r%mtaqg}%ests -
Part 1: General requirements”. 7@\

The test subjects were two sets of composite timber doors: a single-leaf door with an overhqﬁa panel, namely

Door A; and a single-leaf door with single glazed element, namely Door B. Q}

The specimens were manufactured and supplied for test by Leung’s Wooden Companéﬁlmlted

The specimens achieved the following fire resistance: C}Q

DOOR A DOOR B &

INTEGRITY  (E) INTEGRITY (QP
Sustained Flaming 66  Minutes \5 Sustained Flaming 71 Minutes
Gap Gauge 71 Minutes ﬁ\g«)\, Gap Gauge 71 Minutes
Cotton Pad 66  Minutes “ij”\b Cotton Pad 71 Minutes

INSULATION (1) Qﬁi\gbLATION (1)

Door Frame Max. Temp. Rise(l,) 71  Minutgsq" Door Frame Max. Temp. Rise(l;) 71  Minutes
Average Temp. Rise N@?tes Average Temp. Rise 71 Minutes

Door Leaf Door Leaf
Max. Temp. Rise(l,) 71: d%nutes

Average Temp. Rise @“ Minutes

Max. Temp. Rise(l;) 71 Minutes
Average Temp. Rise 71 Minutes

Overhead Panel Glazed Element

Max. Temp. Rlse\(}i}ﬂ\ 71 Minutes Max. Temp. Rise 71 Minutes
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2. Test Information

Test Laboratory: FORTE Testing and Consultants Company Limited bg\‘
, West Side of Huan Xiang Shan, Xin Yu Road, Shajin, Baoan District, \»\\’
Test Location: . : s
Shenzhen, Guangdong Province, China. O
Leung’s Wooden Company Limited ko
Test Sponsors: Garish Crown Fire Engineering & Consultancy 0\{\%
Shun Hing Fire Rated Building Materials Limited ;@Q’
Specimens Manufacturer:  Leung’s Wooden Company Limited Q}‘Vo
ID no. of the Specimens:  Door A: QT 14-015A:; Door B: QT 14-015B <5
Date Received: 2014-01-16 S
QT14-015A cs
Test Number: *A Total of three sets of report (Report no. I_L@UOG, IT14-008 and
IT14-047) are issued on this test (o
Date Tested: 2014-01-20 Start Time: g\;@%o
:g‘;:ong:TT; St Qperator Ms. Cheng San Mei, Sammi \z}ﬁ&
Witness of the Test: Mr. C.K. Leung - Official V.\I%e;ié%ate of the Sponsor
A
3. Construction Details of Specimens Q&f}'
3.1 Specimens Description \@\6\
3.1.1  DoorA &>
3.1.1.1  Door Frame .,‘\;‘CS”
Q>

The four sided timber door frame@z@s overall sized 1276 (width) x 2950 mm (height) with a sectional dimension
50 mm (w) x 60 mm (thick).. & door frame was with a 15 mm single door stop rebate.

The framework was made@ﬁa timber block sized 50 mm (w) x 54 mm (t) with 15 mm single door stop rebate.
A layer of nominal 3 leramic fibre and 5 mm (t) fire rated board was fixed onto the exposed surface of the
timber block and finished with 0.6 mm wood veneer.

The sub-frame @ made of film plywood sized 18 mm x 54 mm. The sub-frame was fixed onto the door frame
by M5 x 72 m (long) wood screws. The door frame together with sub-frame was fixed into the concrete
supporti&gﬁﬁame by M10 x 112 mm (I) anchor bolts. There were 4 numbers of fixings on each jamb and 2

numhets of fixings on head.
Waptlen architraves sized 70 mm (w) x 25 mm (t) were fixed over the door frame on unexposed side, whiles

, AA'«'S}chitraves sized 45 mm (w) x 25 mm (t) were over the door frame on the exposed side. The architraves were

Q@;}’ fixed by pressure nails at 200 mm - 250 mm centre to centre.

A
®,

N

1 number of 30 mm (w) x 4 mm (t) intumescent seal and 1 number of rebate corner smoke seal were fitted into
the groove along the door stop at the head, the jambs and the bottom of the door frame. The rebate corner
smoke seal was overlapped the intumescent seal at the door corner without interrupted. The intumescent seal
was interrupted at hinge, strike plate and concealed door closer positions.

The space between the framework, sub-frame and concrete support frame filled with backer rod and fire sealant.

T TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD FORT1 TESTING AND CONSI
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3.1.1.2  Door Leaf

The specimen comprised of a composite timber door leaf sized 1200 mm (W) x 2440 mm (h) x 54 mm (t). 13%
The main stiles and rails were made from 2 numbers of 45 mm (w) wooden slab and the mid rails we@\&
45 mm (w) wooden slabs. The space between stiles and rails were filled with 38 mm (t) perlite boards. C&
The exposed side of the core were covered by 2 layers of 2.5 mm () fire rated boards sub-faci \&%nd the
unexposed side of the core were covered by 1 layer of 5 mm (1) fire rated board sub- -facing. Both@é\es finished
by a layer of 3 mm medium density fibreboard (MDF) facing. The sub- -facing was fixed ontq«éﬁe door core by
glue and screws and the facing was fixed onto the sub-facing by glue. é{)
The door lipping was made of 8 mm wooden strips. The door leaf was with 15 m@%mgle rebate so that the
unexposed side was flush with the door frame. R ,\’Q
1 number of 10 mm (w) x 4 mm (t) intumescent seal was fitted into the grogye along the perimeter of the door
leaf. Q@
3.1.1.3  Overhead Panel ﬁy B
The specimen comprised of an overhead panel sized 1200 mm( ) x 431 mm (h) x 54 mm (t). The core
construction of the overhead panel was same to door leaf. T.@ﬂ)verhead panel was flush with the door leaf with
15 mm rebate and fixed onto the framework by M5 x 75\513411 wood screws. There were 2 numbers of fixing on
the horizontal edges and 2 numbers of fixing on the vg)aﬁéal edges.
1 number of 10 mm (w) x 4 mm (t) mtumescen&«@@al was fitted into the groove along the rebate of the overhead
panel on the top edge and the vertical edges\«f‘
1 number of 30 mm (w) x 4 mm ( m@ﬁesoent seal and 1 number of smoke corner seal was fitted into the
groove on the bottom edge of the ovgo%ad panel opposite to the head of the door leaf.
3.1.1.4  Ilronmongery %\}Q“\
The door leaf was suppor\gé\()nto the door frame by 3 numbers of concealed hinges.
1 number of mortlse@i‘éor lock with lever handle was installed 1000 mm above the bottom edge of the door
leaf. ’Q
1 number of démr closer was regular arm surface mounted at the top rim of the door leaf on the exposed side.
1 numbe\&f door viewer was installed 1460 mm above the bottom edge of the door leaf.
1 m@ber of push plate was fixed onto the door leaf below the door lock on both sides. The push plates were
tzz?éd by screws.
Q\\u\ﬁ number of conceal bottom smoke seal was installed at the bottom edge of the door leaf.
<& } Intumescent material was applied to mortised area for ironmongeries.
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3.1.2  DoorB

3.1.2.1  Door Frame @g@
The timber door frame was overall sized 1266 (w) x 2720 mm (h). The overall sectional dimension of &bﬁ
perimeter door frame was 50 mm (w) x 100 mm (t). &y

The framework was made of a timber block sized 50 mm (w) x 94 mm (t) with 15 mm single door stgprebate.
A layer of nominal 3 mm ceramic fibre and 5 mm thick fire rated board was fixed onto the expo/§§d{%urface of
the timber block and finished with 0.6 mm wood veneer. @&\“

The sub-frame sized 18 mm x 100 mm was fixed onto the door frame by M5 x 72 mmn(ﬁtrmood screws. The
door frame together with sub-frame was fixed into the concrete supporting frame by I‘@@*@Ux 112 mm (I) anchor
bolts. There were 4 numbers of fixings on each jamb and 2 numbers of fixings on r@a@

Wooden architraves sized 45 mm (w) x 15 mm () was fixed over the door _frg@re/\énd supporting frame on both
sides. The architraves were fixed by pressure nails at 200 mm - 250 mn@gﬁﬁe to centre.

1 number of 30 mm (w) x 4 mm (t) intumescent seal and 1 numbe@\{ smoke corner seal were fitted into the
groove along the door stop at the head and the jambs of the door.fM e

The space between the framework, sub-frame and concrete %@Fzrt frame filled with backer rod and fire sealant.

A
3.1.2.2  Door Leaf &\.‘\9

The specimen comprised of a composite timber dogdé’éf sized 1200 mm (w) x 2658 mm (h) x 54 mm ().

The main stiles and rails of the door leaves wg@?}nade of 2 numbers of 45 mm (w) x 38 mm (t) wooden slabs.
The intermediate rails were made of singI%@J mm (t) x 38 mm (t) wooden slab. The stiles and rails were fixed
together by screws and glue. The spa:c\gcﬁétween stiles and rails were filled with 38 mm (t) perlite boards.

The exposed side of the core we\r\@overed by 2 layers of 2.5 mm (t) fire rated boards sub-facing and the
unexposed side of the core wereggovered by 1 layer of 5 mm () fire rated board sub-facing. Both sides finished
by a layer of 3 mm mediuppdensity fibreboard (MDF) facing. The sub-facing was fixed onto the door core by
glue and screws and tt}\%ﬁcing was fixed onto the sub-facing by glue.

Ny
The door lipping w@%de of 8 mm wooden strips.
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3.1.23  Glazed Element
The specimen comprised of a glazed element visually sized 505 mm (w) x 1775 mm (h) installed 135 mm\ CS&”
away the meeting edge and 200 mm below the top edge of the active leaf. S

“7
The glazed element comprised of a piece of nominal 25 mm (t) interlayered glass pane. It was set and lin |th
ceramic fibre tape and fire sealant on both sides. The glass pane was then fixed by a pair of 1.0 n@ﬁl t) steel
angle sections. The steel angle sections were fixed onto the door core by screws. Chamfered v@bden glazing
beads sized 25 mm (width, parallel to the glass) x 8 mm (thick, perpendicular to the glas%@ glazing beads

were fixed onto the door leaf by wood nails at approximate 200 mm centre to centre. p x\b

The edges of the glass pane and the glazing beads were caulked by fire sealant. Q\Q\,
3.1.2.4  lronmongery Qf
The door leaf was supported onto the door frame by 4 numbers of butt hingg?r‘

1 number of knob lock was installed 1000 mm above the bottom ed &g&the door leaf.

1 number of concealed door closer was installed at the top edge otqﬁwe door leaf.

1 number of concealed bottom smoke seal was fixed in the bo\ﬁoﬁ‘n edge of the door leaf.

1 number of push plate was fixed onto the door leaf below‘r're door lock on both sides. The push plate was fixed
by screws. C}’

Intumescent material was applied to mortised ar&;}%r ironmongeries.

-------------------------------------------------------------------------------------------------------------------------------
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3.2  Material Schedule
Parts specifications were summarized in the following tables. N

- » N
A star mark “*” indicates those not verified by FORTE. S
o
Door A W
&
Door Frame p;r§"“7
Manufacturer: Leung’s Wooden Company Limited Q7
Material: Hardwood and Fire Rated Board * Potud
Overall Sizes: 1276 mm (w) by 2950 mm (h) el
& Hardwood - 550 kg/m’ - 700 kg/m® * o
ersity Fire Rated Board - 950 kg/m? + 1000 kg/m®* &
Dimensions: 50 mm by 60 mm N
Door Stop Rebate: 15 mm S
- o
f;;g?cnon Metfiod of Head to Mitred Joint with Tongue and Gro\g&@and Fixed by Wood Screws
: Q
Fixing Method to Sub-frame: Wood Screws and Metal Ping<>
Gap Filling between Door Frame | . e \'
and Sub-frame: Fife- SEAAE y.\C’x
&
Door Sub-frame e
Manufacturer: Leung’s Woogerr Company Limited
Material: Film P|ywq;§3*
Density: 350 ki e
Sizes: wﬁm by 54 mm
Fixing Method to  Concrete 10 x 112 mm Anchor Bolts, 4 Numbers of Fixings on Each Jamb and 2
Support Frame: .&Q Numbers of Fixings on Head
Architraves (\\Q}\
Manufacturer: &% Leung’s Wooden Company Limited
Material: o Hardwood *
Density: . 550 kg/m* - 700 kg/m® *
~NZbnexposed Side 70 mm by 25 mm
Size: @
Exposed Side 45 mm by 25 mm
FI@\method Fixed by Wood Nails
v\\“boor Leaf and Overhead Panel Lippings
Q‘Q Manufacturer: Leung’'s Wooden Gompany Limited
@ Material: Hardwood *
v Thickness: 8 mm
Density: 550 kg/m® - 700 kg/m® *
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Door Leaf and Overhead Panel

Manufacturer: Leung’s Wooden Company Limited ‘ §
Overall Sizes: |-D00r Leat 1200 mm (w) by 2440 mm (h) Q&‘J
~ | Overhead Panel | 1200 mm (w) by 431 mm (h) A0
<2 | Material: Softwood * W
§ Width; 45 mm Nz
S| | Thickness: 38 mm RS
8 | Density: 350 kg/m® - 450 kg/m® * e
&l | Moisture Content: 12517% * Y
Supplier: Leung’s Wooden Company Limited AQ; 4
o | Material: Perlite * A
Sl | Thickness: 38 mm 5@0
Density: 380 kg/m** ~ £§v
p—y
Door Leaf and Overhead Panel Facing (;&6%
Manufacturer: Leung’s Wooden Company. lifvited
Material: Medium Density Fibreboaté V(’MDF) *
Thickness: 3mm + 05mm &
Density: 350 kg/m’ - 450 kg/m® *
S
Door Leaf and Overhead Panel Sub-facing ng\o
Supplier: Leung’s@‘doden Company Limited
Brand: Gemyde *
Material: Fi¢e"Rated Board (Magnesium Oxide) *
Thickness: \%v mm
Density: 25| 950 kg/m® + 1000 kg/m®*
>
Butt Hinge »(S@
Supplier: (\@V Leung’s Wooden Company Limited
Brand: ol SDH
Model: . CH140-97-ST-Anls *
Material: > Stainless Steel *
Sizes:> 140 mm by 35 mm by 49 mm
QY
~¢D$Tor Closer
Q{& Supplier: Leung's Wooden Company Limited
: c,}'\q’ ~ Brand: ECO
o Model: 75-50-EN *
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Door Lock
Supplier: Tung Fat Ho Building Material Limited qu
| Brand: MIWA P
8 &l | Mode: LA * &
< | Material Stainless Steel * W
| o | Brand: MIWA L
21 2| | Model; 6401 * o
— = | Material: Stainless Steel * D
Door Viewer Q}'\K’
Supplier: Shanghai Gallford Fire Sealing Company Limitegi™
Brand: Gallford * O
Model: FDV9025 * 2
Body Material: Steel * L3
Body Diameter: 25 mm OO
X7
Push Plate R
Supplier: Leung’s Wooden Comg@vumited
Material: Stainless Steel * &
Thickness: 1 mm &
Height: 220mm A
,\é}\,
Concealed Bottom Smoke Seal ;\QQ*
Supplier: SQ{&%ai Gallford Fire Sealing Company Limited
Brand: \'@;ilylford ®
Model 25| GF-B09 *
ol
Intumescent Material -('\{ﬁror Frame and Door Leaf
Supplier: S Leung’s Wooden Company Limited
Brand: ¢ g;@ Lorient
e Fram@;v Model LP3004
O Size: 30 mm by 4 mm
O Model LP1004
pg}g@?eaf Size 10 mm by 4 mm
N S L SR
&

PAGE 9 of 47



;a F() R r F REPORT no.: IT14-047

'1‘|T§HN( AND CONSULTANTS CO., 1TD.,

Rebate Corner Smoke Seal

Supplier: Shanghai Gallford Fire Sealing Company Limited @g‘:
Brand: Gallford * B
Model: AD0O3T &
| ¥
Material PVC * J\\%
Q:Q
Fixing — Anchor Bolts ¥
Supplier: Leung’s Wooden Company Limited <
Brand: Hilti ~
Model: H & S
Sizes: M10 by 112 mm O
N
Fire Sealant ' e
Supplier: Hilti (Hong Kong) Limited \(g\\
Brand: CP606 \Q

Gap between the Door Frameé’nd Sub-frame and Edges of the Glass Pane

Locations of Application: and the Glazing Beads

\J
>
Intumescent Pad X9
Supplier: Leung’s WooQéb%ompany Limited
Model: msamq*&
Thickness: 3 mm m&\
N
Glue &
Manufacturer: ~pLeung’s Wooden Company Limited
Type: | AR
E}Q‘
.......................... @3«
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Door B
Framework ‘ 733&“
Manufacturer: Leung's Wooden Company Limited L
Material: Hardwood and Fire Rated Board * O
Overall Sizes: 1266 mm x 2720 mm R
Density: Hardwood - 550 kg/m®- 700 kg/m® * %‘.\&0
Y Fire Rated Board - 950 kg/m® + 1000 kg/m®* o F
. . AN
Dimensions: 50 mm x 100 mm Jod
Rebate: 15 mm A\'\}’J i
Conn(?ctlon Jrabing of Kead Ty Mitred Joint with Groove and Tongue and leedDQyQWOOd Screws
Jamb: s
Conne(?tlon Method of Transom to Wiiotl Serows and Betal Bine i GS\
Jambs: A
./
Fixing Method to Sub-frame: Wood Screws and Metal Pins 8633
= RS
Gap Filling between Framework Fire Sealant \‘;
and Sub-frame: <&
o
Door Sub-frame s L&
Manufacturer: Leung's WoodefrCompany Limited
Material: Film Ply\q@%'
Density: 350 kgz'&ﬁis *
Sizes: L{K)ﬂm by 54 mm
Fixing Method to Concretg{éq\/lw x 112 mm Anchor Bolts, 4 Numbers of Fixings on Each Jamb and 2
Support Frame: -x$ | Numbers of Fixings on Head
’\0«.
Architraves @‘9
Manufacturer: @Q Leung’s Wooden GCompany Limited
Material: & Hardwood *
Density: <& 500 kg/m® - 700 kg/m® *
Size: 45 mm x 15 mm
ﬁxmgfmemod Fixed by Wood Nails
y\wboor Leaf Lippings
\Q@ Manufacturer: Leung’s Wooden Gompany Limited
&

W Material: Hardwood *

Q> . ;

y Thickness: 8 mm
Density: 550 kg/m?® - 700kg/m® *
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Door Leaf
Manufacturer: Leung’s Wooden Company Limited x\»\&
Overall Sizes: 1200 mm x 2658 mm S
o | Material: Softwood * o
§ Width: 45 mm W
S| | Thickness: 38 mm S
&8 | Density: 350 kg/m?® - 450 kg/m® * o
&l | Moisture Content: 12-17% * o
Supplier: Leung’s Wooden Company Limited ,.A'@V
o, | Material Perlite * s
S| | Thickness: 38 mm N@Q\
Density: 380 kg/m?* * X\\“
Moisture Content: /A & S
Door Leaf Facing ;&Q&
Manufacturer: Leung’s Wooden Company; Lfé?l\fed
Material: Medium Density Fibreboag! [MDF) *
Thickness: 3mm £ 05mm &
Density: 350 kg/m® - 450 kgim® *
&
Door Leaf Sub-facing y\k@»
Supplier: Leung'sAModen Company Limited
Brand: Gemtee
Thickness: 54NN
Material: gﬁire Rated Board (Magnesium Oxide) *
Density: 85| 950 kg/m® + 1000 kg/m’ *
Glazed Pane \;\\QJL\
Supplier; & Kwok Shing Construction Limited
Brand: & Keymax
Thickness: ., ° 25 mm
Full Sizes” 555 mm x 1825 mm
VisualSizes: 505 mm x 1775 mm
D@% of Cover of Glass Edge: | 15 mm - 20 mm
C-ii . Lined by Geramic Fiber Tape, Clamped by Stainless Steel Angles and
@QQV\K“ Fing Methed. Wooden Glazing Beads on Both Sides
K
Yy
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Glazed Aperture Lining

REPORT no.: IT14-047

Supplier: Leung’s Wooden Company Limited Q\&
Brand: ¥
Material: Fire Resistant Wool (Ceramic Fiber Tape) * A~ >
Density: 200 kg/m® * .
Thickness: 3 mm 2
e
Glazing Beads N‘@QJ
Manufacturer: Leung’s Wooden Company Limited o
Material: Hardwood * >
Hardwood Density: 550 kg/m?® - 700 kg/m® * mq\«“\'
Moisture Content; N/A 3
Overall Sizes: 25 mm x 19.5 mm P
Fixing Method: Fixed by Wood Nails <
Y
Butt Hinges . QQ?)
Supplier: Leung’s Wooden Company &imited
Brand: Best o
Model: 3544-2BB* X
Material: 102 mm x 102 @ﬁa‘”
N
Concealed Door Closer \é,@@
Supplier: Leung:&Wooden Company Limited
Brand: DORNIA
Model: S 96 *
Casing Material: O Stainless Steel *
Locations of Application: <> | The Top Edge of the Door Leaf
. \g}}
Door Lock &
Supplier: S Leung’s Wooden Company Limited
Brand: Fox's
Model: ~&* BB 870 SS
Material>™ Stainless Steel *
&
~Rush Plates
{\\”}Supplier: Leung’s Wooden Company Limited
&@Q Material: Stainless Steel *
\Qf’ Thickness: 1 mm
v Sizes: 80 mm x 220 mm
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Intumescent Material — Door Frame

Supplier: Leung’s Wooden Company Limited Q&
Brand: Lorient oy
Head and | Model: LP3004 e
Jambs | Size: 30 mm x 4 mm k;&
Conceal Bottom Smoke Seal ‘ A@%&\
supplier: Shanghai Gallford Fire Sealing Company Limited O‘Q@y
Brand: Gallford &
Model: GF-B09 * &
&
Rebate Corner Smoke Seal B
Supplier: Shanghai Gallford Fire Sealing Compa@(ﬁmited
Brand: Gallford N
Model: ADOO3T * &
Material: PVG * Rl
L
Fixing — Anchor Bolts &
Supplier: Leung’s Woodeq@ﬁrhpany Limited
Brand: Hiti 4
Model; HT* &
Sizes: M10 x B2 mm
A
Fire Sealant *?S‘OQ/
Supplier: " Hilti (Hong Kong) Limited
Brand: O | Hilt
Locations of Ap)plicaltioqz@6 Gap between the Door Frame and Sub Frame
Intumescent Paq a@
Supplier: q§5“’ Leung’s Wooden Company Limited
Model: ~g¢® CT56019 *
Thickness: 3 mm
¥

[

&“f‘w‘éupplier/Manufacturer: Leung’s Wooden Company Limited

& Type: AR
&
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4. Specimens Condition

4.1 Selection of the Specimens z@‘:
The specimens were selected by the Sponsor and submitted to the Test Location. FORTE did not involve m@ﬁ%
selection of the specimens. %JQ

All the components of the test specimens were supplied by the Sponsor. \@o

4.2  Verification of the Specimens @QQ}

Two specimens were transferred to the Test Location on 2014-01-16 by the Sponsor. Q)@N%

In section 3.2 of this report, items which had been verified by FORTE was clearly @f\mfled and distinguished
from those relying on Sponsor’s declaration. 0
4.3  Supporting Construction &Q\

The specimens were fixed into a supporting construction made of fully\éﬂ?ed reinforced normal density concrete
slabs provided by FORTE. Door A was installed into one sized 13%@\%m X 2995 mm (h); whereas Door B

was installed into one sized 1320 mm (w) x 2775 mm (h). \;;-7
B
\,,\&,
The specimens was assembled and installed by vsté\rkers delegated by the Sponsor from 2014-01-16 to

2013-01-17 0\
@
4.5  Specimens Conditioning \?J

4.4 Installation of the Specimens

The specimens were stored in the Tes @bcatlon from 2014-01-16, the date which specimens were received, to

2014-01-20, the date which fire re\i\@t%nce test performed.
The average environment par 3ters in the Test Location within this period were:

' Ambient Temperature (° “‘) Relative Humidity (%)

4.6 Directi@ﬁ?ﬁre Side and Others

b
The SponWemgnated and installed that door leaves on specimens could only be swung outwards the furnace.
Door&\ﬁﬁe door lock was NOT locked and NOT latched during the test.
D\G&' B: The door lock was NOT locked during the test.

----------------------------------------------------------------------------------------------------------------------------------

AT TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND ( ONSULTANTS CO LTD FORTE TESTING AND CONSI
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FESTING AND CONSULTANTS CO., LTD.

9. Test Method

9.1  Pre-test Conditioning ‘ §
S;x,»

The pre-test conditioning of the specimens was carried out on 2014-01-19 prior to the fire test with refereng:i?o

BS EN 1634-1:2008 and clause 5.1, BS EN 14600: 2005. ) '

9.2  Ambient Temperature ;\S\%

Q}'
@

The ambient temperature was measured by mineral insulated metal sheathed type K l@gﬂnocouple. The
measuring junction was screened by two concentric plastic pipes from radiated heat angb&%’ught, at a position

approximate 1500 mm away the test construction. QQ,\\
2
5.3  Heating Condition Q/@\

The average temperature inside the furnace was monitored and controlled%%ughout the test according to the
standard heating curve stated in BS EN 1363-1:1999 given by the equaﬁ@f}(:‘\'
T = 345 log,, (8t+1) + 20 \Q};Q
o

Where, @\?

T s the average furnace temperature, in degree Cexl.ggﬁs

t s the time, in minutes g@&\
The temperature inside the furnace was measu&eﬁ‘in conformity with BS EN 1363-1: 1999by 9 numbers of
plate thermometers. These thermometers %égévenly distributed over a vertical plane approximately 100 mm
from the exposed surface of the test oor}s\@ction.

O
The positions of furnace thermocoupLe&?‘*“are shown in Figure 1.
O

S8
o
D
\A:\Y\
O
&
cg’)
LS
’\\K’_)
N
&
&
&
"G5
ld \’V
&
N
'\
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9.4  Unexposed Surface Temperature

The unexposed surface temperatures of the specimens were measured by 57 numbers of type K thermocouple%z;\\Q
The temperature rise was calculated by subtracting the initial average temperature from the unex\po@ﬁ

temperature measured. @Q
Door A was evaluated against the maximum temperature rise criterion given by normal -pgoeedure —
Classification 1,, and _ @Q}'

Door B was evaluated against the maximum temperature rise criterion given by supple@%fary procedure —
Classification I, at the request of the Sponsor. -\;\?J

These thermocouples were positioned and fixed on unexposed surface of the test sﬁ&imens in conformity with
BS EN 1634-1: 2008. cP

The positions of unexposed surface temperature measurement points a[ebis%%wn in Figure 3. The locations of
thermocouples are explained in the following table. %b

Thermocouple Description

Ut - U5 Door Leaf For average an&;ng“dximum unexposed surface temperature rise
SO
For maxims’kﬁbv'ﬁnexposed surface temperature rise
U6 - U9; Door Leaf O
(Normagj’rocedure, 1)
5
u10 - U13 Door Leaf F%\a\aditional information only
A N
T | U14-U15 N , _
o Door Frame . % For maximum unexposed surface temperature rise
a |U18-U19 A
.\V ; K
U20 - U25 Overhe%ﬁanel For average and maximum unexposed surface temperature rise
N . :
K For maximum unexposed surface temperature rise
U22 - U25 Ovafhiead Panel
T (Normal Procedure, 1)
9 o :
U26 — U29 A&’?’J Overhead Panel | For additional information only
S
u30 - U3 & Door Leaf For average and maximum unexposed surface temperature rise
) . ,
| U35 :UBS Bodktiat For maximum unexposed surface temperature rise
i % oor Lea
§ \@y_ u42 (Supplementary Procedure, 1,)
K : .
\@%43 - U46 Framework For maximum unexposed surface temperature rise
’ ;3\ u47 - Us7 Glazed Element | For average and maximum unexposed surface temperature rise
X
0\
D e R A A A 2 S
53
s
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9.5 Pressure Condition

The pressure inside the furnace was continuously monitored in compliance with BS EN 1363-1: 1999 durin \\“
the whole test. The pressure at a point 500 mm above the notional floor level was to be maintained 0 + 5 Pa\c@
five minutes from commencement of the test and 0 + 3 Pa that from ten minutes onwards with respedﬁfé\the

atmosphere. Q;GJ
; 3
5.6  Deflection Measurements ‘ Q@@
\
Measurements of the deflection of the test specimens were taken with a steel rule from line laser across
the top, mid-height and bottom of the specimens. 4'{;\3)
The positions of deflection measurement points are shown in Figure 4. OQ\Q
Ch
Figure 1. Position of thermocouples and pressure measuring probe inside-t@é«\furnace.
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Figure 2a. Primary gaps measurement positions of Door A.
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Figure 2b. Primary gaps measurement positi&ﬂk of Door B.
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Figure 3a. Positions of fixed surface thermocouples (U) on Door A.
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Figure 3b. Positions of fixed surface thermo%ﬁ%les (U) on Door B.
O
. QQ\
0)\\,'\1145 u46
O ®U4 042 ®
S = o
(b\,i U3 U3s
U56 us7
N 0 o
A
D>
o Al ¢+ o A
S (TKEY VLT T a4
QY
&
C Us4 Us5
L & o
(o) U49
& U3 40
\5«:\\\‘ vas fafe A a elsls
s Q\_’u U35 u32 U36
NS A4 A
o u47 - u4s
&
&7 U52 U53
’\\:\1' (o] (o]
o) Avq. for door leaf
an % A A (
) .r\\) 30 U31 o Idax. for door leaf
NP ®  Supplementary for door leal
;Q, ] Max. for frame
® Avg). for glazed element
0 [ax, for glazed element
|
RE™ TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS €O LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONS

PAGE 24 of 47



7y

4 FORTE

FESTING AND CONSULTANTS CO., 1TD,

! Figure 4a. Positions of deflection measurement points (D) on Door A.
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Figure 4b. Positions of deflection measuremggdpoints (D) on Door B.
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6. Test Data

6.1 Retention Forces

The retention forces on each door leaf of the specimens for each direction of opening were determined. Qih

REPORT no.: IT14-047

m<f/

respective highest gauge measurements are summarized in the following table. %}5‘/
&
DoorA | 109.8 N oy
S
Door B 90.0N 113.7 N @&\
g
6.2  Gaps Measurement @Q
Measured
Gap
Minimum ' Maximum @ Average
A
B
(1 ; :
=D 14 5.3 274" ]
|6 | 20 4.1 Rl
H 1.2 2.5 ‘\@\2.0
X 1.1 4.0 0\\ 2.1
Y| 15 13> | 24
Al 25 | 39 3.5
w|B| 23 b 34 27
Slc| o8] 29 15
Q A\.v
X | & 5.5 4.1
Y (%26 4.8 3.4
Q)V
...... SR Su U S
&
./“®
N
&
S
\y
N
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6.3  Furnace Temperature
The furnace average temperature over the test period is shown in Figure 5. " ‘§§“

Figure 5. Furnace average temperature over the test period. QQ&’
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6.4  Unexposed Surface Temperature Rise
6.4.1 Door A &

>
N
6.4.1.1  Fixed Surface Thermocouples — Door Leaf and Door Frame O&O\\)
The temperature rises of unexposed surface on door leaf and door frame of Door A measured by fixedsurface
thermocouples over the test period are shown i in Figure 6. Q\
Flgure 6. Average and maximum temperature rise on door Ieaf and door frame of Door A ove;rﬂgé test penod
S e e SRS SSRGS L TN 0y 3.1 U S = ' Q)
| &
| &
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A S /
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\7’
80 | - Max. Temp. Rise ( Doo&Rfame g S %
@
o [
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= ]
‘é
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[ B ;
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6.4.1.2  Fixed Surface Thermocouples — Overhead Panel

90

80

(&) D
o o

Temperature Rise (°C)

30

7

The temperature rises of unexposed surface on overhead panel of Door A measured by fixed surfacg&ﬁg
thermocouples over the test period are shown in Figure 7. Qc&
’ Il i : : v o . &
Figure 7. Average and maximum temperature rise on overhead panel of Door A over the test period. %f\/

QJKJ
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6.4.2 Door B

, 6.4.2.1  Fixed Surface Thermocouples — Door Leaf and Door Frame \i@%
| The temperature rises of unexposed surface on door leaf and door frame of Door B measured by fixed ng{ﬁga
thermocouples over the test period are shown in Figure 8. %}/
Figure 8. Average and maximum temperature rise on door leaf and door frame of Door B over thg%%t period.
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6.4.2.2  Fixed Surface Thermocouples — Glazed Element

The temperature rises of unexposed surface on glazed element of Door B measured by fixed sun‘aceq}g»k
thermocouples over the test period are shown in Figure 9. l\’\@\
0 .
| Figure 9. Average and maximum temperature rise on glazed element of Door B over the test penod C
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6.4.3  Fixed Surface Thermocouples —Detailed Temperature Records

The outputs of the unexposed surface thermocouples on the specimens are summarized in the following tables. Q@.

Measurements were taken in °C. g»
Detached means no record obtained from specimen thermocouple due to the thermocouple was detache%&'J

Temperature outputs from unexposed surface temperature U1 to U9
Time (min) | U1 | U2 | U3 | ua | us | 'ue | v |
166 | 157 | 16.1 | 14.9 | 144 | 14.2 |5,
5 165 | 167 | 167 | 157 | 165 | 15.1 | 145 | 14Q5 15.9
10 16.0 | 164 | 165 | 164 | 17.2 | 165 | 151 |5 | 17.0 |
15 18.0 | 195 | 185 | 178 | 21.0 | 187 | 17 174 | 19.4 |
20 | 287 | 40.9 | 265 | 237 | 37.0 | 244 | 257 | 266 | 32.5
25 42.9 | 504 | 400 | 347 | 47.3 | 33.257°39.4 | 382 | 44.3
30 49.2 | 55.0 | 47.6 | 42.2 | 534 |\413 | 47.0 | 46.9 | 50.5
35 54.4 | 594 | 532 | 48.0 | 58.8¢P 468 | 529 | 53.4 | 554
40 59.2 | 65.6 | 58.7 | 535 | 645 | 52.7 | 58.6 | 58.4 | 60.7
45 65.0 | 72.9 | 66.0 | 594:3°72.3 | 591 | 652 | 62.8 | 66.7
50 | 70.9 | 774 | 731 | 682 | 776 | 664 | 71.2 | 68.1 | 72.2
55 80.4 | 93.1 | 823,P65.7 | 90.1 | 743 | 788 | 72.2 | 80.9
56 83.3 | 96.3 | 847 | 66.1 | 936 | 756 | 815 | 735 | 83.0
7.4 | 668 | 96.8 | 77.1 | 842 | 744 | 855
58 89.2 | 988 | 905 | 69.5 | 99.8 | 785 | 865 | 75.6 | 87.7
59 92.2 8914 | 930 | 72.2 | 102.4 | 805 | 891 | 77.7 | 89.6
60 953 | 88.6 | 95.7 | 74.7 | 984 | 834 | 914 | 793 | 914
61 . [>96.8 | 87.6 | 98.6 | 77.1 | 92.8 | 86.6 | 946 | 80.9 | 93.2
62.557| 93.0 | 87.3 [ 1016 | 794 | 90.7 | 901 | 96.9 | 83.0 | 94.8
| 6% | 888 | 87.6 | 1040 | 813 | 90.3 | 925 | 989 | 847 | 968 |
64 87.0 | 88.3 | 106.1 | 824 | 90.3 | 951 | 100.1 | 87.1 | 98.3

(S8 | 867 | 891 | 1082 | 837 | 913 | 97.2 [101.1 | 89.7 | 100.
& 66 | 86.9 | 90.3 | 110.1 | 85.1 | 92.1 | 998 | 102.9 | 91.8 | 102.0
o8 67 | 87.6 | 912 [ 111.6| 859 | 928 | 101.4 | 1045 | 94.6 | 1035
S 68 | 888 | 922 | 1134 | 87.0 | 936 | 103.8 | 106.8 | 97.2 | 105.2
& 69 | 89.8 | 93.3 | 1139 | 88.1 | 946 | 1058 | 108.6 | 99.9 | 107.0
il 70 | 898 | 948 | 1059 | 89.1 | 958 | 107.7 [ 1105 | 1015 | 108.9
71| 90.0 | 96.1 | 100.1 | 898 | 97.1 | 109.6 | 1122 | 103.7 | 1105
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Temperatﬂre oufbuté from unexposed surféce temperature U14 to U15 and U18 to U25 ;
Time (min) | U14 | U15 | u18 | u19 | u20 | u21 | u22 |
0 140 | 133 | 135 | 13.6 | 160 | 162 | 150 | 146 | 14.0 5
5 141 | 135 | 17.6 | 161 | 164 | 169 | 163 | 155 | 147 | 46
10 159 | 138 | 219 | 175 | 17.1 | 174 | 226 | 161 | 174 7167
15 153 | 141 | 249 | 209 | 192 | 196 | 21.1 | 179 | 188% | 20,1
20 16.1 | 152 | 260 | 250 | 272 | 277 | 261 | 250 | <61 | 305
25 17.0 | 165 | 264 | 254 | 378 | 38.8 | 208 | 338" 358 | 388
30 17.8 | 179 | 285 | 26.1 | 459 | 465 | 37.6 898 | 445 | 431
35 18.6 | 194 | 20.6 | 27.4 | 514 | 521 | 4435 449 | 495 | 466
40 19.9 | 211 | 310 | 294 | 562 | 572 |46 | 501 | 526 | 50.2
45 209 | 225 | 326 | 298 | 62.4 | 63% ] 550 | 544 | 562 | 53.6
50 228 | 240 | 348 | 30.8 | 68.2 697 | 60.7 | 593 | 613 | 57.8
55 243 | 262 | 36.7 | 318 | 74,0% 76.0 | 669 | 648 | 669 | 620
56 260 | 266 | 37.2 | 32.7 |19 | 778 | 682 | 659 | 680 | 628
57 262 | 274 | 375 | 3285 76.4 | 805 | 691 | 67.0 | 688 | 63.9
58 257 | 28.0 | 385 [\332 | 78.7 | 832 | 70.2 | 68.1 | Detached | 64.8
59 264 | 288 | 392 352 | 80.7 | 86.1 | 726 | 69.0 | Detached | 65.5
60 26.8 | 295 |SM.0 | 347 | 832 | 87.2 | 732 | 69.7 | Detached | 66.6
61 27.0 | 304 418 | 342 | 86.2 | 89.9 | 74.8 | 70.1 | Detached | 67.5
62 275, /<811 | 429 | 349 | 89.0 | 928 | 753 | 71.2 | Detached | 66.5
63 287 31.9 | 429 | 354 | 91.2 | 955 | 765 | 71.9 | Detached | 69.6 |
| 64  OB5 | 327 | 441 | 358 | 93.7 | 90.7 | 785 | 73.2 | Detached | 70.3
65| 293 | 33.7 | 455 | 365 | 944 | 87.2 | 83.3 | 742 | Detached | 713
@6 | 207 | 347 | 464 | 381 | 96.1 | 86.1 | 84.0 | 763 | Detached | 73.0
@9 67 30.2 | 356 | 6527 | 385 | 96.8 | 86.1 | 885 | 775 | Detached | 74.3
.\\;;5“ 68 306 | 364 | 638 | 391 | 99.2 | 86.4 | 958 | 78.8 | Detached | 76.4
,Q@\y\ 69 313 | 372 | 71.3 | 401 | 100.7 | 87.1 | 101.1 | 80.6 | Detached | 77.9
& 70 31.7 | 382 | 81.1 | 40.7 | 103.1 | 88.2 | 1043 | 82.1 | Detached | 80.1
v 71 321 | 388 | 95.2 | 42.4 | 103.1 | 89.0 | 109.6 | 83.8 | Detached | 82.1

U TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSUILTANTS CO LTD ¢ IRTE TESTING AND CONSI
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Tembefétdre outputs from unepréed surface temperatufe ‘U30 lo U39 - !
| Time (min) | U30 | V31 | U2 | U3 | U4 | U35 \‘ﬁ
| 0 141 | 147 | 143 | 145 | 161 | 147 | 156 | 15.2 | 14.9 13.6\3&3}

5 144 | 149 | 146 | 160 | 16.1 | 238 | 159 | 160 | 259 | 412"
10 146 | 155 | 164 | 155 | 16.9 | 167 | 165 | 16.2 | 27.7 |22
15 154 | 266 | 354 | 168 | 197 | 183 | 191 | 17.4 | 294" 214
20 | 175 | 534 | 505 | 193 | 26.1 | 227 | 311 | 19.7 JBT0 | 244
25 20.6 | 601 | 543 | 230 | 35.2 | 28.1 | 48.4 | 284"] 375 | 254
30 25.2 | 618 | 575 | 28.0 | 427 | 343 | 54049280 | 425 | 291
35 304 | 63.1 | 602 | 33.3 | 48.9 | 307 | 52D | 335 | 466 | 33
40 366 | 658 | 631 | 395 | 54.9 | 4631604 | 393 | 50.5 | 38.1
NJ
45 421 | 69.8 | 669 | 44.8 | 62.5 | 628 | 651 | 454 | 56.7 | 43.9
50 487 | 729 | 706 | 514 | 71.05760.3 | 693 | 507 | 613 | 507
55 545 | 762 | 745 | 57.6 |<829 | 66.7 | 740 | 556 | 68.4 | 588
56 56.3 | 76.2 | 74.6 | 59.4¢1 85.3 | 685 | 742 | 566 | 695 | 59.8
57 575 | 768 | 75.2 | 607 | 88.0 | 69.8 | 749 | 578 | 708 | 615
58 589 | 77.8 | 7555 617 | 90.7 | 711 | 755 | 585 | 71.8 | 629
59 602 | 79.0 |475.9 | 633 | 936 | 72.8 | 760 | 597 | 73.2 | 641
60 61.8 | 806>| 76.1 | 64.6 | 958 | 741 | 766 | 61.2 | 74.4 | 657
61 62.6 483.2 | 76.7 | 656 | 96.2 | 749 | 773 | 62.1 | 75.6 | 675
62 | 640" | 856 | 769 | 667 | 963 | 762 | 77.9 | 633 | 77.3 | 69.0
63 660 | 800 | 77.2 | 68.2 | 97.0 | 77.9 | 783 | 648 | 79.3 | 704
64> | 67.4 | 917 | 77.7 | 69.4 | 97.8 | 79.1 | 787 | 66.0 | 81.0 | 716
565 68.8 | 94.2 | 78.7 | 706 | 99.2 | 801 | 793 | 67.4 | 83.0 | 735
.\0@” 66 700 | 96.6 | 798 | 71.8 | 100.4 | 81.2 | 80.1 | 68.7 | 84.9 | 747
'@%\\ 67 714 | 987 | 815 | 728 [101.9] 822 | 820 | 701 | 86.7 | 76,6
BN 68 72.6 | 101.7 | 838 | 736 | 103.0 | 83.0 | 847 | 71.8 | 88.7 | 78.6
5 69 745 | 1035 | 863 | 746 | 104.2 | 84.1 | 869 | 72.8 | 90.4 | 80.0
70 75.6 | 1054 | 89.9 | 756 | 105.8 | 85.1 | 896 | 73.9 | 91.9 | 817
71 76.7 | 1075 | 931 | 761 [ 107.4 | 853 | 932 | 75.8 | 94.0 | 836 :
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Temperamre odtputs from unexposed surface temperéture U40 to U49

REPORT no.: IT14-047

Time (min) | v40 | u41 | va2 | U43 | Udd | uds |
0 125 | 138 | 139 | 150 | 14.7 N
5 13.0 | 155 | 17.9 | 158 | 151 | 167 | 164 | 203 | 183 | 20008
10 134 | 163 | 225 | 165 | 163 | 158 | 19.1 | 43.9 | 30.6 | 428
15 148 | 214 | 430 | 178 | 157 | 169 | 222 | 60.3 | 564596
20 17.8 | 277 | 550 | 189 | 168 | 184 | 229 | 70.1 | 667 | 696
25 217 | 348 | 535 | 186 | 172 | 201 | 239 | 764736 | 757
30 26.6 | 41.6 | 56.0 | 193 | 178 | 22.0 | 248 | 860 | 77.7 | g0
35 32.2 | 48.2 | 600 | 201 | 184 | 23.1 | 25407838 | 79.8 | 825
40 384 | 539 | 585 | 213 | 193 | 245 |-486 | 894 | 824 | 89.1
45 44.9 | 60.9 | 564 | 22.1 | 202 | 265 267 | 89.7 | 876 | 902
50 513 | 67.2 | 57.7 | 235 | 213 |91 | 277 | 89.7 | 876 | 90.0
55 57.7 | 736 | 644 | 245 | 2049 208 | 302 | 912 | 872 | 905
| 56 59.0 | 74.2 | 69.2 | 247 |25 | 30.2 | 30.6 | 920 | 87.0 | 90.5
57 60.3 | 76.0 | 69.4 | 25@°| 22.8 | 30.8 | 31.3 | 93.4 | 87.0 | 906
58 616 | 775 | 71.9 k¥52 | 228 | 31.1 | 319 | 952 | 87.0 | 1.1
59 63.1 | 805 | 738 | 254 | 230 | 318 | 322 | 97.7 | 87.0 | 9156
60 645 | 85.7 {758 | 258 | 23.2 | 33.0 | 328 | 100.6 | 869 | 925
61 66.2 | 8% | 768 | 260 | 237 | 342 | 330 [104.3 | 87.1 | 934
62 6740809 | 784 | 260 | 238 | 354 | 338 | 108.4 | 87.2 | 947
63 | 687 | 914 | 798 | 265 | 241 | 362 | 344 | 1125 | 87.4 | 966
64 V705 | 932 | 801 | 267 | 243 | 369 | 342 | 1135 | 874 | 987
6507 | 72.2 | 950 | 80.9 | 27.1 | 246 | 37.8 | 346 | 1158 | 87.6 | 100.6
566 738 | 983 | 814 | 274 | 249 | 385 | 351 | 1203 | 87.8 | 102.6
s 67 | 753 | 1020 819 | 278 | 252 | 39.4 | 354 | 1178 | 878 | 1019
ST 772 | 104.0 | 82.2 | 28.1 | 256 | 405 | 358 | 115.0 | 88.2 | 97.3
69 78.6 | 106.7 | 825 | 284 | 258 | 421 | 363 | 112.8 | 88.4 | 95.7
70 797 | 1104 | 83.1 | 289 | 26.1 | 44.0 | 367 | 111.3 | 88.6 | 95.0
71 811 | 1157 | 833 | 292 | 267 | 456 | 375 | 113.9 | 88.7 | 95.0
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Temperature outputs from unexposed surface temperature U50 to U57
Time (min) | VS0 | us2 | U3 o
0 138 | 132 | 140 | 142 | 131 | 127 | 124 ‘ &'@
5 206 | 17.1 | 200 | 19.2 | 207 | 167 | 19.8 | 18.3 Qeﬂ@
10 439 | 357 | 425 | 42.6 | 447 | 36.6 | 435 | 37.9 '&%
15 60.4 | 517 | 569 | 58.3 | 615 | 530 | 60.1 | 5489
20 702 | 630 | 687 | 68.1 | 714 | 643 | 699 |<BA6
25 768 | 698 | 748 | 73.9 | 771 | 711 | 758" 712
30 80.6 | 750 | 78.1 | 77.6 | 798 | 75.1.ic79.0 | 754
35 837 | 77.7 | 803 | 804 | 83.9 | 726 | 809 | 777
40 896 | 797 | 837 | 81.0 | 89.4 (5804 | 815 | 79.2
| 45 895 | 81.4 | 88.1 | 83.0 | 8% | 87.1 | 874 | 2.1
| 50 88.8 | 86.0 | 87.5 | 86.0-4789.6 | 87.8 | 885 | 860
55 | 88.5 | 86.2 | 87.9 | 85% | 905 | 88.2 | 885 | 7.1
56 88.8 | 858 | 87.8.5°85.6 | 908 | 881 | 68.6 | 86.
57 89.0 | 855 | 87D | 856 | 912 | 88.1 | 8.4 | 86.9
58 89.0 | 85.24°87.9 | 85.9 | 921 | 882 | 885 | 869
59 80.1 | 49 | 88.1 | 86.2 | 931 | 883 | 883 | 868
60 8033 84.9 | 8.2 | 86.0 | 952 | 883 | 884 | 866
61 | 892 | 84.9 | 886 | 864 | 970 | 885 | 88.3 | 86.7
62 . 89.2 | 845 | 88.9 | 865 | 995 | 88.7 | 884 | 86.6
65 | 897 | 846 | 88.9 | 86.8 | 1020 | 89.0 | 88.8 | 866
B4 90.0 | 84.6 | 89.1 | 87.0 | 1049 | 89.3 | 89.0 | 86.6
S0 65 90.2 | 84.4 | 89.1 | 87.1 | 108.1| 89.7 | 895 | 865
\@\\” " 66 90.8 | 84.4 | 894 | 87.3 | 1043 | 903 | 90.2 | 865
& 67 91.3 | 84.4 | 89.7 | 87.7 | 1012 91.0 | 90.8 | 864
\Q;\ 68 91.5 | 84.4 | 90.2 | 87.9 | 100.1 | 92.4 | 92.0 | 867
@5{\« 69 91.7 | 845 | 90.1 | 88.2 | 99.5 | 936 | 931 | 867
& 70 91.7 | 845 | 90.2 | 88.3 | 100.2 | 950 | 945 | 86.9
’ 71 91.8 | 84.9 | 90.3 | 88.5 | 1006 | 947 | 95.8 | 87.1
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6.5

The furnace pressure differential with respect to the atmosphere at 500 mm above notional floor level over the
test period is summarized in the following table.

6

Time (min)

FORTE
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Pressure

Pressure (Pa)

Time (min)

REPORT no.: IT14-047

>
%\\%‘
&
Pressure (Pa)

6.6

The ambient temperature over the test period was recorded @ﬁd shown in Figure 10.
The ambient temperature at the commencement of test&%s 16.4°C.

10 ;
15 -0.9

20 -0.8

25 1.2

30 -0.1

35 1.8 A
40 0.4 8@0

&

Ambient Temperature
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6.7 Lateral Deflections

Measured lateral deflections over the test period are summarized in the following table. A positive measuremen:(\\p&

indicates a movement towards into the furnace and vice versa. &3‘
Measurements were taken in mm. o
Positions refer to Figure 4a & 4b. ) QQ}}J
"\"
Maximum deflection on Door A measured was +57 mm at D3 at 60 minute of test: wherg@}t\he maximum
deflection on Door B measured was +45 mm at D11 at 60 minute of test. N
Position \ Time
(min)
D2 +0 -2 3 -1 +1 pS2 +3 +6
< | D3 +0 | +12 | +14 | w27 | 4380 449 | 452 | 457
g D4 +0 +0 +5 +7 | 12 | 12 | +#15 | +15
D5 +0 +3 +8 | 1417 | #17 | +19 | 119
D6 40 +2 +12 | +18% | +21 +24 | 424 | 427
D7 +0 -1 +2 | &35 +6 +6 +7 +8
D8 +0 +4 +7 S| 1 [+ | +10 | 410
D9 +0 +1 | +3 +3 +4 +5 +4
o | D10 +0 +1 | D +2 +3 +3 +3 +4
g |_ ot +0 +6 &F +13 | +26 | +31 | +35 | +38 | +45
D12 +0 \;@,\V +9 +14 +18 +20 +22 +28
D13 +0 | F2 +9 | 419 | +24 | +31 | +35 | +43
D14 +0. &) +2 +5 +9 | 410 | 413 | +13 | +15
S
.......................... e e 2 0 i R R 2 e A e
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6.8 Observations

Significant behaviours of the specimens during the test period are summarized in the following table. J\’\k
Photos taken during the test period are also attached.

Observation (from unexposed side)

Time (min.sec) |

00.00 Test Started. ¥
00.54 Door B: Smoke released from glazing beads and leading edge. ‘ (\@@'y
01.30 Door A: Smoke released from vertical edges of the door leaf. O@/
Door A & B: The amount of smoke release increased. \\k’)v
02.32 Door B: Ignition on the exposed side of the specimen was otgeg ed through the glazed
glazing panel. (\\
0319 .Door B: “Pop” sound was heard from the glazing pa‘n@nner glass pane detached and
the interlayer of glass pane was reacting and turniggsWhite.
04.28 Door A & B: The amount of smoke release redgcfﬁd
04.59 Door A: Smoke released from the Ieadlng e@e at lock position, hinge edge and the top
' edge of the overhead panel. W\
Door A: Smoke release mcreased\sgafn from the vertical edges and the top edge of the
g overhead panel. Kﬁ
Door B: Smoke released f[oﬁr the top edge of the door leaf. The glazing panel turned
light brown. \(*)xb
Door A: Smoke stalgjhg mark was observed at lower left corner of overhead panel and
09.06 hinge positions, «\;t\
Door B: Smgi@ staining mark was observed along the top edge of the door leaf.
14.23 Door A@Fhoke released from the top edge of the overhead panel.
Doo\m\\‘ Smoke staining mark was observed at the overhead panel above the top edge
23.24 Qfééﬁe door leaf. Light smoke staining mark was observed above the door viewer.
5\"000r B: The door leaf turned dark at the door closer position.
28.13 ‘2&)@“) Door B: Cotton fibre pad test was carried out at the top of the door leaf. No flaming or
LoD glowing on the cotton pad was observed.
-b\&\ Door A: Cotton fibre pad test was carried out at the top of the door leaf which was
\@»\'29.07 between overhead panel and the door leaf. No flaming or glowing on the cotton pad
L& was observed.
Q'\\\’ 30.00 Door A & B: No integrity failure had occurred.
d '\@Q 32.10 Door B: Smoke released from the lock hole.
> 37.20 Door A: Light smoke released from the top edge of the door leaf.
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Tme (min.sec) |

Observation (from unexposed side)

5119 Door B: Oil leakage was observed at door closer position. Glass pane turned white &
' again. Smoke released from the lock and the head of the door leaf. ;fi‘\
5419 Door A: Smoke released from gaps around the overhead panel and leading edge at |o t@c\
' position.
Door A: Cotton fibre pad test was carried out at the top of the door leaf \o@% was
58.01 between overhead panel and the door leaf. No flaming or glowing on tq&qdoﬁon pad
was observed. Q)&\
60.00 Door A & B: No integrity failure had occurred. (}\;@ i
60.19 Door A: Cotton fibre pad test was carried out at the top left ggmer of the door leaf. No
' flaming or glowing on the cotton fibre pad was observed. CS
62.39 Door A: Glowing could be observed at lower corner o{é‘emead panel.
Door A: Cotton fibre pad test was carried out at & >i’op left corner of the door leaf. No
64.05
flaming or glowing on the cotton pad was obsgved.
64.46 Door B: Cotton fibre pad test was carried. ciﬁ” at the top left corner of the door leaf. No
' flaming or glowing on the cotton pad Wwas observed
65.49 Door A: Cotton fibre pad test waa\\s}}frled out at the top left corner of the door leaf. No
; flaming or glowing on the cotto@é?bre pad was observed.
66.36 Door A: Sustainable flamngﬁkas observed at the left top corner of the door leaf.
' Integrity failure was d@med to occur.
Door A: Cotton f|b@ad test was carried out at the flaming corner of the door leaf. The
67.54
cotton fibre pad\Was ignited. Integrity failure was deemed to occur.
71.07 Test was t@ﬁmated at request of the Sponsor.
................................. 5450 AR5 eens oA et e e
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6.9 Photos

Photo 1. Exosed surface of the specimens before ée,éf(Left: Door B; Right: Door A)

"\

Photo 2.Unexposed surface of the specimens just after the commencement of test. (Left: Door A: Right: Door B)

I TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSL
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Phaoto 4.Unexposed surface of the specimens at 60 minute of test.
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Photo 6.Exposed surface of the specimens after test. (Left: Door B; Right: Door A)
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7. Test Results

71 Door A o

The test on Door A was terminated after a test period of 71 minutes at request of the Sponsor. ,Q‘::';Q'\
~Q

The test data obtained from the fire resistance test was assessed against performance criteria§§i«¢en in

BS EN 1634-1: 2008. The test results are summarized in the following table. y @%

Performance Criteria
HEETITG o R D R O R A I e

I y et Elapsse Time hefore Failur
Criteria of Failure Description Hne il

Ocgurrence
X , Continuous flaming for a period of time greater than ,
Sustained Flaming N 66 minutes
, 10 seconds on unexposed surface L

46 mm Penetratlon of the gauge into the furnace thrg)ﬁg?m the

Gap specimen and movable along a 150 mm galp(;q;Q , _
71 minutes (No Failure)

Gauge Penetration of the gauge into the fup[g% through the

@25 mm <

specimen >

Cotton Pad Ignition of the cotton pad @ 66 minutes

Performance Criteria

Elapsed Time before Failure

Criteria of Failure Description
Occurrence
The perf%{‘ﬁhnce criterion “insulation” shall automatically
Integrity Failure be a%\u\fned not to be satisfied when the “integrity” 66 minutes
\Cgfa‘lon ceases to be satisfied
e
RS 71 minutes
> | An increase of the average temperature of unexposed [Door Leaf] )
Average & , e (No Failure)
Tefnniaiiy B‘}scé surface of the specimen above the initial average :
& temperature by more than 140°C Qe Faron T 7! Uk
N (No Failure)
JY 71 minutes
@3‘ An increase of temperature at perimeter frame of the [Door Frame] .
ximum _ Lt (No Failure)
S eiisanire Risa doorset or openable window above the initial average P e
N o ;
: J:C* temperature by more than 360 “C; and any other point of [Door Leaf] _
O [Supplementary ) e (No Failure)
A,\Q,Q R the specimen above the initial average temperature by P p—
*Ca Tl 3 o
N ? more than 180 °C Overhead Panel _
, (No Failure
U TESTING AND CONSULTANTS €O LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSL
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7.2 Door B

The test on Door A was terminated after a test period of 71 minutes at request of the Sponsor; . §$
The test data obtained from the fire resistance test was assessed against performance criteria given . :ﬁ}
BS EN 1634-1: 2008. The test results are summarized in the following table. : (_,Q

Performance Criteria

T s ., N . Tt i

Elapsed Time izefore Failure

Criteria of Failure Description
Occurrence

, _ Continuous flaming for a period of time greater than ?

Sustained Flaming @ 1 minutes (No Failure)

10 seconds on unexposed surface ¢ },

Penetration of the gauge into the furnace through th%,\
, @6 mm , e 5
Gap specimen and movable along a 150 mm gap X ) ,

71 minutes (No Failure)
Gauge Penetration of the gauge into the furnace tfg}b@ﬁh the
@25 mm
specimen @f
o ¢

Cotton Pad Ignition of the cotton pad @\' 71 minutes (No Failure)

Performance Criteria

; : i Elapsed Time before Failure
Criteria of Failure Destription p
Occurrence

The performance Q@enon “insulation” shall automatically
Integrity Failure be assumed Qaf to be satisfied when the “integrity” 71 minutes (No Failure)
criterion c@ses to be satisfied
71minutes
An@\crease of the average temperature of unexposed [Door Leaves] ,
Average (No Failure)
_ @ﬁfface of the specimen above the initial average :
Temperature Rise o> 71minutes
temperature by more than 140°C [Glazed element] .
PQQ' (No Failure)
‘b 71minutes
M [Door Frame] (No Faiure)
aximu w : . ure
n% An increase of temperature at any other point of the :
Tem@;ﬁ}ure Rise , - 71minutes
specimens above the initial average temperature by |  [Door Leaves] ,
Qu?fplementary , (No Failure)
'“}rocedure l] el 71minutes
{»\ (Glazed element] _
QQ (No Failure)
@
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8. Limitations

This report details the method of construction, the test conditions and the results obtained when the specific 5\\%
element of construction described herein was tested following the procedure outlined in BS EN 1363-1 , apj;” ’
where appropriate BS EN 1363-2. Any significant deviation with respect to size, construction details, (tda é,
stresses, edge or end conditions other than those allowed under the field of direct application in the reéé@ant test

method is not covered by this report. w\:\\ .

Because of the nature of fire resistance testing and the consequent difficulty in quantifying ;@?wuncertainty of

RN
measurement of fire resistance, it is not possible to provide a stated degree of accuracy ofk,tf@'result.
-~
This report may only be reproduced in full by the Sponsor, without comment, abridge@&ﬁt, alteration or addition,
unless otherwise agreed with written approval by FORTE. GQQ%‘
9. Field of Direct Application S

The field of direct application defines the allowable changes to the\@gt specimen following a successful fire
resistance test. These variations can be introduced automaticqﬂig,%ithout the need for the sponsor to seek
additional evaluation, calculation or approval. ”‘.\‘9?

The series of rules and guidelines are defined in Cl 1{3%\?13 Field of direct application of test results,
BS EN 1634-1: 2008 and relevant clauses and anrl%ig?s. Permitted variations away from the test specimen
include 1) materials and construction, 2) si;%w%riations, 3) coverage of asymmetrical doorsets and
4) supporting constructions. &

The field of direct applications may only,r t@b}gﬁned following the identification of classification(s). The field of
direct and, where applicable, extended ﬁication will be included in classification relevant documents.
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Appendix A - Temperature outputs from Unexposed Surface. (Additional information only)

Supplementary Temperature outputs from unexposed surface temperature U10 to U13 and U26 to 129 §
;}}\\‘})
142 | 139 | 172 | 159 | 567 | 17.3 | 205 | 165 | %
10 244 | 151 | 265 | 19.0 | 76.3 | 22.2 | 267 19.7&&%

15 212 | 163 | 302 | 232 | 58.7 | 33.9 | 308 | 248"
20 | 227 | 191 | 391 | 319 | 731 | 439 | 349 [B.2
25 252 | 228 | 484 | 402 | 830 | 472 | 418 33.2
30 303 | 28.0 | 586 | 47.1 | 918 | 455 @32.7 37.0
35 348 | 338 | 660 | 534 | 932 | 498.T 48.0 | 414
40 37.5 | 41.0 | 71.6 | 59.7 | 95.6 gg&.s 52.4 | 475
45 415 | 478 | 763 | 665 | 1064c) 586 | 56.2 | 526
50 471 | 545 | 823 | 70.7 | 1298 | 620 | 616 | 57.7
55 53.0 | 61.0 | 89.0 77.9@?56 1| 67.5 | 66.1 | 620
56 54.7 | 62.5 | 91.5 | 7%8 | 162.4 | 69.0 | 67.8 | 63.4
57 55.7 | 64.0 | 934 ($78.3 | 1662 | 733 | 68.2 | 64.4
58 56.8 | 65.4 | 956°| 78.6 | 1752 | 78.1 | 704 | 658
59 58.2 | 67.1 [N®9.3 | 79.2 | 188.8 | 78.4 | 711 | 665
60 593 | 68:8°] 1011 | 80.0 | 2097 | 808 | 727 | 679
61 60.6 | 708 | 1056 | 80.9 | 2715 | 814 | 738 | 68.2
62 6265) 722 | 108.4 | 811 | 3277 | 829 | 754 | 696
63  |.637 | 741 [ 1118 | 822 | 3844 | 821 | 756 | 712
64 . 66.2 | 75.7 | 1164 | 82.7 | 4366 | 81.2 | 77.8 | 727

65> | 684 | 77.7 [ 124.2 | 835 | 4998 | 81.6 | 79.2 | 73.7 |

2 69.4 | 794 | 129.0 | 84.5 | 5362 | 820 | 80.0 | 746 |
< 67 713 | 81.0 | 1381 | 854 | 6022 | 832 | 856 | 754
S e 729 | 824 | 1465 | 86.6 | 634.6 | 851 | 1005 | 76.6
é»\@ 69 745 | 838 | 1557 | 87.3 | 6266 | 88.0 | 109.7 | 78.1
3 70 . | 767 | 85.8 | 166.1 | 88.7 | 626.2 | 96.1 | 121.2 | 79.6
Q;\*"’ 71 79.8 | 86.9 | 180.8 | 90.1 | 6344 | 101.3 | 136.3 | 81.8

&L
<
\' END OF REPORT
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