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TESTING AND CONSULTANTS CO., LTD.

REPORT no.: IT 13-154

1. Scope of Test

This report is a record of a fire resistance test conducted by Forte Testing and Consultants Co., Ltd, in <
conformity with requirements in BS EN 1634-1: 2008 “Fire resistance and smoke control tests for door, shuttg(
and openable window assemblies and elements of building hardware Part 1: Fire resistance tests for dqcﬁs
shutters and openable windows” and particular requirements in BS EN 1363-1: 1999 “Fire reS/staan\tesz‘s -
Part 1: General requirements”. \\5‘6
The test subjects were two doors: an unequal double leaf composite tlmber door with smgle\gﬂiazed element,
namely Door A; and a single leaf composite timber door with single glazed element, nameLQ@ﬁor B.

\\v

This report only contains test results and details for Door A. &S
The specimen was manufactured and supplied for test by Leung’s Wooden Compﬁeg@lelted.

The specimen achieved the following fire resistance: \,\Cl‘

| mnsuLation i)

INTEGRITY  (E)

Sustained Flaming 122 Minutes Door Leaveg&@ Average Temp. Rise 122 Minutes
Gap Gauge 122 Minutes Framewgﬂ% Max. Temp. Rise (I,) 122 Minutes
Cotton Pad 122 Minutes {C\“‘ Average Temp. Rise 122 Mmutes
Glaze 176d Elements _
X Max. Temp. Rise 122 Minutes
&
i A
2. Test Information &\Q

FOR’EE\Testmg and Consultants Company Limited
West Side of Huan Xiang Shan, Xin Yu Road, Shajin, Baoan District,
\\Shenzhen Guangdong Province, China.
\ Leung’s Wooden Gompany Limited

Test Laboratory:

Test Location:

» \
Tog) apunsar: ,\@9 Garish Grown Fire Engineering & Consuitancy
ID no. of the specimen: ~ Door A: QT 13-153A;
R 2013-06-15
Date B@celved *A total of two sets of report (Report no. IT13-107 and IT13-154)
{,\ are issued on this test
@best Number: QT 13-153
A \’ Date Tested: 2013-06-19 Start Time: 14:35

S Approved Test Operator . .
N rom FORTE: Ms. Cheng San Mei, Sammi

Witness of the Test:

Mr. C.K. Leung — Official Delegate of the Sponsor
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TESTING AND CONSULTANTS CO., ETD.

3. Construction Details of Specimen

3.1 Specimen Description
>

3.1.1  Framework and Sub-frame ! \?J\

The composite timber framework was overall sized 1589 mm (width) x 2347mm (height). The s@@onal
dimensions of the perimeter framework was 65 mm (w) x 100 mm (thick) with 25 mm single door stgpvrebate

The sub-frame was made of film plywood sized 100 mm (w) x 18 mm (t). The sub-frame w@??ixed into the
concrete supporting frame by M10 X 52 anchor bolts with metal plugs at 400 - 500 mm cen&:éﬁt’o centre.

The framework was fixed onto the sub-frame by corrugated fasteners at 400 - 500 mm {@ﬁfre to centre.
Wooden architraves sized 45 mm (w) x 15 mm (t) were fixed over the framework Qu\d sub-frame on both sides

by wood nails at approximate 250 — 300 mm centre to centre. bO
Some parts of the timber frame were covered by 2 mm intumescent shee@éhd a layer of 5 mm thick fire rated
board. Q“

The smoke seal was located at the rebate corner of the door frame‘\\
The space between framework, sub-frame and concrete supbort frame was filled with back rods and fire

sealant, 4 &Z’
. i\w
3.1.2 Door Leaves ,‘@i\

The specimen comprised of two unequal timber dhor leaves: an active leaf sized 1050 mm (w) x 2300 mm (h) x
62 mm (t) and an inactive leaf sized 450 rmjy%w x 2300 mm (h) x 62 mm (t).

The stiles and rails were made from 3 m;ﬁlbers of 45 mm (w) wooden slab and the mid rails were a 45 mm (w)
wooden slab. The space between @ﬂles and rails were filled with 38 mm (t) wooden strips. Both sides of the
core were covered by a Iayer\@VS + 3 mm mm (t) fireproof boards sub-facing and finished by a layer of
medium density fiber facmgv\%exposed fire side) and plywood facing (unexposed fire side). The sub-facing was
fixed onto the door core\by glue and screws and the facing was fixed onto the sub-facing by glue.

The meeting edge wa\s unequal rebated type.

1 number of 1®\mm (w) x 4 mm (t) intumescent seal was fitted into the groove along meeting edge on active
door leaf. 1 umber of 10 mm (w) x 4 mm (t) intumescent seal was fitted into the groove at the bottom lipping
with 8\mm away the door edge from exposed fire side. The smoke seal was located at the rebate corner of the
m@éﬂng edge which was overlapped the intumescent. The seals were interrupted at door lock’s and flush bolt's
\bosmon

1 number of 30 mm (w) x 4 mm (t) intumescent seal was fitted into the groove along meeting edge on inactive
\\ door leaf, horizontal edges and vertical edges at hinge’s side of both door leaves.

e R
<o

The door lipping was made of wooden strip.
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FORTE REPORT no.: IT 13-154

TESTING AND CONSULTANTS CO., LTD.

3.1.3 Glazed Element

The specimen comprised of single glazed element.

On the active leaf there was single glazed element overall sized 290 mm (w) x 890 mm (h); whereas the botto\@i'«\\\*
one was installed under the top glazed element with 410 mm distance and installed 200 mm away the rqggt\lhg
edge. The glazed element consisted of a piece of 42 mm (t) interlayered glass pane. It were set anq\,ﬁgﬁe& with
ceramic fibre. The glazing was sandwiched by 1.5 mm thick steel angle and plate clad with woqg\ejur%ead. The

steel components of glazing beads were fixed onto the door leaf by screw at approximate 150 5\,\5233’0 mm.

The edges of glass pane were caulked with fire sealant. <<:§\Q/>
3.1.4 lronmongery N

&
The active door leaf was supported into the framework by 4 numbers of butt h(\u}g,eﬁ“

The inactive door leaf was supported into the framework by 4 numbers of@ﬁng hinges.
A mortises lock was installed 1000 mm above the bottom of the activéiégt
1 number of flush bolt was installed at the top and another at éﬁboﬂom closed to the meeting edge on the

A o ) A
inactive leaf on the exposed side. - 6?‘ ’
1 number of surface mount door closer was regular(g\[ﬁfnounted at the top rim of both door leaves on the
exposed side. N
A\

1 number of conceal bottom seal was installedya\t_\ftﬁé bottom edge of both door leaves.
Push and kicking plates were installed at tb\g;b@h door leaves.
Intumescent materials and fire seals@:\f‘were applied to underneath of hinge blades and mortised area for

g i N
ironmongeries. v
S5
A
3
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3.2  Material Schedule

Parts specifications were summarized in the following tables.
A star mark “*” indicates those not being verified by FORTE. \%\c\
Door Frame “ @Q\
Manufacturer: Leung’s Wooden Co., Ltd, s
Materials: Hardwood s

Density: 550 - 700 kg/m® * o5

Overall Sizes: 1589 mm by 2347 mm ; >

Section Dimensions: 65 mm by 100 mm QLY

Rebate: 25 mm Oﬁﬁi*\

Connection Method of Head to
Jamb:

@

Mitered Joint with Groove and Tongue; Fixed by Wood Screws

Connection Method of Transom
to Jamb:

Mortise and Tenon; Fixed by Wa\g@\

Fixing Method to Sub-frame: Screws with Metal Pins . »:5\“
Gap Filling between Door Frame | _. o
Fire Sealant SN
and Sub-frame: : \“}’t\\
&
Door Sub-frame &
Manufacturer: Leung’s\\&’\éoden Co., Ltd.
Material: FilrPlywood
; %
Density: N@%O kg/m?® *
Sizes: | 18 mm by 100 mm
. e :
Fixing Method to Contrete
0% e b‘ﬁc\m Screws with Metal Plug
Sub-frame: 0
Architraves
Manufactur@f?\'J Leung’s Wooden Co., Ltd.
2 Unexposed Side | Hardwood *
Material: POSE
=~ Exposed Side Hardwood *
Hardwood Density: 550 - 700 kg/m?® *
Overall Sizes: 45 mm by 15 mm

X
W
{ ":\\_\

\Y;
Yy
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TESTING AND CONSULTANTS CO., LTD.

Door Leaves

Manufacturer: Leung's Wooden Co., Ltd. ;
Overall Sizes: (1050 + 450) mm by 2300 by 62 mm S
o | Material: Wooden Slabs e
& | width: 45 mm Q '}
S| Thickness: 38 mm . ,@5,@
S| Density: 350 - 450 kg/m® * ‘ &
“'| Moisture Content: | 12-17%* i - o
Supplier: Leung’s Wooden Co., Ltd. ; 5 @V
@ | Material Perlite * &
< Thickness: ‘ 38 mm P
Density: 380 kg/m? * QQ\\“
. R
Door Leaf Lippings e
Manufacturer: Leung’s Wooden Co., Ltd. .~
Material: Hardwood * =
Density: 550 - 700 kg/m® * .. C¥
Thickness: 6 mm ngf;“\ i
S
Door Leaf Facings J\'@\
Manufacturer: Leungis\Wooden Co., Ltd.
Material: Metium Density Fiberboard / Plywood
Density: 850 - 450 kg/m? *
Thickness: m‘&\! 4 mm
‘ vy
Door Leaf Suh facmg%, ;
Supplier: _ <P | Leung’s Wooden Co., Ltd.
Brand: oS ; | Gemtree '
Material: <, ° Magnesium Oxide *
Density.” 900 kg/m?® *
Thickness: 5mm & 3 mm
Pl i 8 S 2 e e o T R e R T e i e e e R e B R T
O
&
AV
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TESTING AND CONSULTANTS CO.; LTD.

Glazed Element — Glass Pane

REPORT no.: IT 13-154

Supplier: Leung’s Wooden Co., Ltd.

Brand: Hengbao * S
Nominal Thickness: 42 mm >
Full Sizes: 290 mm by 890 mm o
Visual Sizes: 240 mm by 840 mm ' ‘ Q:’C:?‘”)

Depth of Cover of Glass Edge: 25 mm kj\\\»

Lined by Mineral Wool, Clamped by 1.5 mm thick Steel: Aingles/PIate and

Fpdngieliiad: Wooden Glazed Beads on Both Sides W
o
Glazed Element — Fixing Angles/Plate ,@‘\\’
Supplier: Leung’s Wooden Co., Ltd. AG‘ ]
Material: Stainless Steel * S
e Angel - 1.5 mm by 44 mm by zg\cﬁ
Pate —1.5 mmby 35 mm o
oV
&

Glazed Element — Mineral Wool

Supplier: Garish Crown Firg:Engineering & Consultancy
Material: Fire Resistar]teg@byol (Ge'rarn‘ic Fiber Tape) *
Density: 200 kg/m?*®"
Locations of Application: Glass\Bﬁﬁe Liner

\:9\ I

Glazed Element — Glazing Beads ..\

Manufacturer: 2;\\3 Leung’s Wooden Co., Ltd.
Material: 20" | Hardwood *

Density: 2N | 550 - 700 kg/m?® *

Sizes: & | 45 mm by 20 mm

Adhesive

Fixing Method S

Butt nges

Suap@?

Leung’s Wooden Co., Ltd.

3}6 BONCO
“Model: Bl-4435 BB
Sizes: 102 mm by 102 mm by 3 mm

FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSU|
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Spring Hinges
Supplier: Leung’s Wooden Co., Ltd. :
Brand: Best 4 s
Model: PH-102 mm ’ Ty
Sizes: | 102 mm by 102 mm by 3 mm % b
S,
Door Closers | é\\"
Supplier: Leung’s Wooden Co., Ltd. i
Brand: BONCO R R
Model: B3-2005 Ry
Flush Bolts \\C}Q
Supplier: Leung’s Wooden Co., Ltd. e
Brand: BONCO i
Model: B5-FB-069 B
Sizes: | @10by150mm o
' P
Door Lock | R '
Supplier: Leung’s Wooden Co., Ltd.
Brand: ‘MF &>
Model: TR "\E:g@lRO MORTISE — 60 X 85 — PASS - PSS:
Sizes: &5& 180 X 20 mm
,ﬁg\,\”
Push Plate : \\‘\\@“ '
Supplier: 1 Leung’s Wooden Go., Ltd.
Material: X Stainless Steel *
Thickness: & 1 mm
Sizes: & 100 mm by 200 mm
Door (;lka‘i/ﬁ
S@@Tf@r' Leung's Wooden Co., Ltd.
\B(r\ind Best
*\ " Model: CSC-122-SCP

PAGE 8 of 33
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TESTING AND CONSULTANTS CO., LTD. |

Door Selector

Supplier: Leung’s Wooden Co., Ltd. :
Brand: ' BONCO &>
Model: B5-DS-053 o
N
Conceal Bottom Smoke Seal " Qf@”
Supplier: | Garish Crown Fire Engineering & Consultancy o
Brand: | Ying Mu <&
Model: BSS i
Locations of Application: Bottom Edge of the Active Leaf (ff‘
Rebate Corner Smoke Seal O
Supplier: Garish Crown Fire Engineering & ansﬂtancy
Brand: Ying Mu e
Model: Seal 1212 P
Material: PVC R
Locations of Application:  Framework Rebate C\oﬁér
K
Intumescent Material — Door Edges A\Q’\
Supplier: Leung’s \Q@den Co., Ltd.
Brand: Ying My~
Model: l_\lgiu@r‘évided
Door Frame Protection | 2 mm Thickness
\Q\@V Door Meeting Edge 30 mm by 4 mm and 10 mm by 4mm

Sizes: ' Q\Q«\'\S& Botiom Edge Active Leaf | 10 mm by 4 mm

,@\\ Inac’nve Leaf 10 mm by 4 mm

«:?'»\Q'\? Perimeter of Leaf 30 mm by 4 mm
"--“@3@:“““-"""““"“""--n“""-“"""““““"“"““"—"“"“"‘ ..........................................
&S
s
R
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Fixing — Door Frame

Supplier:

Leung’s Wooden Co., Ltd.

Brand:

Howin - HMF

Size:

10 by 112 mm Screws with Metal Plug

Fire Sealant

Supplier: - Garish Grown Fire Engineering & Consultancy
Brand: FIREMATE
Model: Not Provided
Glue
Supplier: Leung’s Wooden Co., Ltd.
Brand: Not Provided o
Type: ZNiE y
g
S O ’.’:.\“;;" T
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Drawing on Specimen provided by the Sponsor (Total 1 Page)
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4. Specimen Condition

41  Selection of the Specimen

The specimen was selected by the Sponsor and submitted to the Test Location. FORTE did not involve in Ltfecx
selection of the specimen. , ¢ @j’l\

All the components of the test specimen were supplied by the Sponsor. o ‘w

4.2  Verification of the Specimen ‘ \\}}@ :

Sample of components of the specimen was prepared by the Sponsor. : N}f;\é\

In section 3.2 of this report, items which had been verified by FORTE was clearly ;geﬁffled and distinguished

from those relying on Sponsor’s declaration. Q\\

&
“’\\
The specimen was fixed into a supporting construction made of fully Q,u‘bd reinforced normal density concrete
slabs provided by FORTE. The concrete slabs formed a structur&l@ﬁemng 1629 mm (w) x 2460 mm (h) for
Door A. \\f
4.4 Installation of the Specimen &:3

4.3  Supporting Construction

The specimen was assembled and installed by worke@ielegated by the Sponsor on 2012-06-18.
4.5 Specimen Conditioning qs»

The specimen was stored in the Test Loe@?m from 2012-06-18, the date which specimen was received, to
2012-06-19, the date which fire resnsta&c% test performed.

The average environment paramete(@\h the Test Location w1th|n this period were:

 Amhient Temperature (*C) |- Relative Humidity (%)

4.6  Direction ojgﬂre Side and Others

The Sponsor ha”s desngnated and installed the specimen that door leaves could only be swung inwards the
furnace. W»"\

With r@férence to Clause 13; BS EN 1634-1: 2008, hinged timber leaf timber frame doors tested opening into the
fum\ﬁce may cover the opposite direction on both integrity and insulation criteria.

\\\DoorA The door lock and flush bolts were NOT locked and NOT latched during the test.

FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSUI
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5. Test Method
5.1  Pre-test Conditioning

The pre-test conditionings of the specimen were carried out on 2012-05-20 prior to the fire test with referenczﬁfo
BS EN 1634-1; 2008 and clause 5.1, BS EN 14600: 2005. ¢S >

52  Ambient Temperature \\3%”
-\ 7/

The ambient temperature was measured by mineral insulated metal sheathed type K th@ﬁocouple The

measuring junction was screened by two concentric plastic pipes from radiated heat and Qﬁ&ght at a position

approximate 1500 mm away the test construction. .\
<&
9.3  Heating Condition &
O
The average temperature inside the furnace was monitored and controlled tqhh'ghout the test according to the

standard heating curve stated in BS EN 1363-7:1999 given by the equamg}

T = 345 log,, (8t+1) + 20 9 \
Where, m\?
T is the average furnace temperature, in degree Celgyus
t s the time, in minutes \xv

The temperature inside the furnace was measuredjn conformity with BS EN 1363-1; 1999 by 9 numbers of
plate thermometers. These thermometers we@&enly distributed over a vertical plane approximately 100 mm
from the exposed surface of the test constﬂg&lon

The positions of furnace thermocoupla@%}e shown in Figure 1.

,c@
.................................... .,\2\9.----.----------.--.---.---.-,--~.---.--..-----.-_..--.._---_--.--_---._---..----._----.---
oNY
v
oy
,\:\»‘;:}‘
¥ 'vh'
©
Sy
N\
A
)
N\t
C.\&J
S
Y
o

FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTID FORTE TESTING AND CONSUI

PAGE 13 of 33

\,



FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSU|

4 FORTE | REPORT no.: IT 13-154

TESTING AND CONSULTANTS CO., LTD.

5.4  Unexposed Surface Temperature

The unexposed surface temperatures of the specimen were measured by 29 numbers of type K thermocouples. <
These thermocouples were positioned and fixed on unexposed surface of the test specimen in conformity w1t\q<\'

BS EN 1634-1: 2008. 4\
The specimen was evaluated against the maximum temperature rise criterion given by supplementary@r%r,‘edure
— Classification |, at the request of the Sponsor. : ®@
The positions of unexposed surface temperature measurement points are shown in Figure 3\¢ﬁe locations of
thermocouples are explalned in the followmg table. g\
 Thermocouple Description : e
Ut -U>5 Door Leaves For average and maximum unexpoge*i‘j surface temperature rise
For maximum unexposed surt@c\e)temperature rise
U6 - U13; Door Leaves ﬁ
(Supplementary Proced@:&; 2)
U14 -U18 Framework For maximum unexpozseQd surface temperature rise
Glazed 5y :
U19 - U21 For average and:maxumum unexposed surface temperature rise
Elements P gw\v
022 — U29 | Dosr Leaves nexp@@” surface temperature rise for additional information
: onlﬁs‘hown in Appendix A)
v@
9.5  Pressure Condition ‘\w

The pressure inside the furnace was Qéﬁ\fmuously monitored in compliance with BS EN 1363-7: 1999 during
the whole test. The pressure at a Qa‘i?ﬁ 500 mm above the notional floor level was to be maintained 0 5 Pa by
five minutes from commencem@?ﬁ of the test and 0 3 Pa that from ten minutes onwards with respect to the
atmosphere. \1\

\
5.6 Deilection M@surements

Measurements Qfs‘the deflection of the test specimen were taken with a steel rule from cross line laser across the
top, mid- helgﬁ{ and bottom of the specimen.

The pqg{ﬂbns of deflection measurement points are shown in Figure 3.
\.
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Flgure 1. Position of thermocouples and pressure measuring probe inside the furnace.
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Figure 3a. Positions of fixed surface thermocouples (U) on Door A.
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Figure 3b. Positions of deflection measuring pg\im (D) on Door A.
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6. Test Data

6.1 Retention Forces &

@
The retention forces on each door leaf for each direction of opening were determined. The respective fh@kﬁ\é'st
gauge measurements are summarized in the following table. %)C/Q
| :QQ\C\"
, Active | 62.2 N 736N &
Door A : G &
Inactive | 43.6 N 346N e
‘ ; e
&
6.2  Gaps Measurement &

4\‘\
Primary gaps of the specimen were measured and subsequently Cgi%cessed in accordance with

BS EN 1634-1: 2008 and summarized in the following table. $®

N 2 N
Measurements were taken in mm. O

Measured

K
B : ¢
< D ) 23"
g Xl 23 55 KO4
Yo e 56 371
gl e S
R 18 143 3.0
.......... S i TUSRRTE T e R R R e i R
o - - b ----------------------------------------
w&y
N
&
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6.3  Furnace Temperature

The furnace average temperature over the test period is shown in Figure 4. @
e 5 AR

Figure 4. Furnace average temperature over the test period.
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6.4  Unexposed Surface Temperature Rise
6.4.1 DoorA

s
>
6.4.1.1  Fixed surface thermocouples — Door Leaves and Framework »a%

The temperature rises of unexposed surface of Door A measured by fixed surface thermocouples on do@jcﬁaaves

and framework over the test period are shown in Figure 5. \w
v\
] Flgure5 Average and maxnmumtemperature rise on door leaves and framework on DoorAp%rthe test |
0N
~ period. ‘<3\
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6.4.1.2  Fixed surface thermocouples — Glazed Element

The temperature rises of unexposed surface of Door A measured by fixed surface thermocouples on glazed @
b,
element over the test period are shown in Flgure 6. &\'
A, .S
Flgure 6. Average and maximum temperature rise on glazed element on Door A over the test period. %JQ”
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o o 110.0 76.0 78.0 840 | 1072 | 88.1 94.5 94.4 84.6 88.5 87.4

&\;ﬁ,ﬁ\ 120.0 80.9 88.2 973 | 1032 | 995 | 1043 | 1034 | 96.1 93.1 100.5

\@\ 121.0 82.2 87.8 98.4 995 | 100.6 | 1049 | 1047 | 97.2 93.6 | 101.6
{;&?\"’ 122.0 82.9 87.1 97.8 98.1 101.3 | 1048 | 1045 | 97.9 943 | 102.8

FORTE REPORT no.: IT 13-154

TESTING AND CONSULTANTS CO., LTD.

o

6.4.2  Fixed surface thermocouples — Detailed Temperature Records

The outputs of the unexposed surface thermocouples on Door A are summarized in the following tables. &7
Measurements were taken in °C. /

________ Sl -l Tttt e e LT = — R O

Temperature outputs from unexposed surface temperature U1 to U10

:'Tiline(min)' U iz s

5.0 R R
10.0 360 | 363 | 364 | 365 | 372 | 363 | 35.p<P 357 | 365 | 368
15.0 363 | 363 | 867 | 366 | 76 | 366 | g0 | 857 | %5 | %67
20.0 365 | 366 | 369 | 366 | 376 | 368 (°364 | 362 | 369 | 369
250+ %68 | 970 | 280 | %er | %8 | w®| gy | %8 ) ave | oanp
300 | 873 | 377 | 404 | 364 | 392 [~984.| 891 | 880 | 387 | 385
35.0 382 | 387 | 442 | 870 | #ag) 428 | 433 | do0 | 429 ] 422
40,0 39.9 | 402 | 47.3 | 366 | 444 | 463 | 476 | 431 | 479 | 465
450 | 423 | 480 | 51.0 | 367 o472 | 499 | 507 | 459 | 514 | 510
500 | 447 | 565 | 536 | 367 | 497 | 526 | 535 | 489 | 543 | 545
550 | 478 | 607 | 572 {%6.7 | 526 | 553 | 564 | 517 | 57.0 | 576
60.0 508 | 627 | 59907 367 | 547 | 567 | 592 | 543 | 59.0 | 595
65.0 529 | 635 | 622 | 366 | 568 | 582 | 616 | 561 | 60.6 | 60.4
70.0 549 | 642

648 | 363 | 588 | 592 | 640 | 582 | 622 | 636
50 | 574 | w7 | 67 ] %62 | ei9 | e30 | eso | 611 | B61 | ®62
800 | 598 {670 | 704 | 766 | 661 | 665 | 728 | 654 | 71.3 | 693
50 | 628> 674 | 725 | 775 | 700 | 694 | 752 | 690 | 743 | 728
900 |61 | 686 | 748 | 787 | 740 | 733 | 779 | 736 | 792 | 769

950 o 694 | 697 | 77.0 | 824 | 790 | 765 | 815 | 769 | 851 | 796

1080 | 77 | 711 | 778 | 923 | 811 | 797 | 854 | 770 | 860 | 80a

"_\}1\0y5.0 78.2 76.5 80.0 100.6 | 84.0 86.5 89.7 80.1 88.4 83.3
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Temperature oulputs from unexposed surface temperature U11 to U21

s

25

U13 | U4 | ui6 | U7

50 | 368 | 369 | 367 | 356 | 357 | 364 | 357 | 354 | 356 | 358 |o362
100 +| 9.3 | 968 [ 867 | 357 | 855 | 384 | 353 | 352 | 812 | 5] %2
150 | 364 | 37.0 | 367 | 358 | 356 | 369 | 354 | 353 | 420 | 4V8 | 436

200 | 368 | 371 | 37.1 | 36.0 | 357 | 360 | 354 | 354 | 474
250 | 375 | 38.0 | 379 | 364 | 356 | 356 | 357 | 356
300 | 391 | 397 | 395 | 367 | 357 | 369 | 364 | 37,0.4°56.0 | 565 | 507
350 | 429 | 438 | 437 | 372 | 361 | 380 | 371 | 440" | 506 | 605 | 639
400 | 468 | 478 | 479 | 376 | 366 | 385 | 37.7-°400 | 626 | 637 | 67.3
450 | 804 | 512 | 518 | 380 | 370 | 402 | 3% | 418 | 654 | 666 | 705
500 | 533 | 544 | 542 | 384 | 37.7 | 408 |¢30.9 | 428 | 67.3 | 684 | 749
550 | 561 | 57.6 | 579 | 388 | 389 | 414 412 | 449 | 710 [ 02 | 782
60.0 | 582 | 604 | 611 | 305 | 404 {419 | 426 | 474 | 739 | 71.8 | 801
650 | 509 | 624 | 639 | 404 | 416V( 430 | 440 | 494 | 752 | 737 | 813
700 | 617 | 642 | 667 | 420 | 418 | 441 | 458 | 525 | 760 | 753 | 824
750 | 642 | 663 | 699 | 44241438 | 458 | 488 | 553 | 768 | 765 | 833
80.0 | 67.4 | 69.0 | 741 | 464 | 456 | 476 | 50.4 | 569 | 77.3 | 771 | 840
850 | 708 | 714 | 7684483 | 47.3 | 492 | 532 | 60.0 | 77.9 | 77.5 | 844
90 | 751 | 748 | 799" | 504 | 501 | 520 | 553 | 623 | 786 | 785 | 8538
950 | 797 | 77.9:"815 | 525 | 519 | 554 | 589 | 659 | 794 | 797 | 922
1000 | 829 | 798| 834 | 537 | 523 | 57.1 | 609 | 71.2 | 795 | 709 | 940
1050 | 88.2 [81.5 | 87.3 | 549 | 543 | 591 | 628 | 750 | 79.4 | 801 | 938
1100 | 968>| 846 | 928 | 558 | 552 | 61.0 | 647 | 830 | 80.1 | 806 | 937
120.0 | .d15.2 | 103.0 | 1058 | 581 | 57.6 | 68.7 | 70.6 | 954 | 88.7 | 81.9 | 946
121.0: -] 115.4 | 1049 | 106.8 | 58.0 | 579 | 69.8 | 71.8 | 946 | 887 | 820 | 949

}g@”\ﬂ 1149 | 1062 | 1079 | 58.0 | 57.7 | 695 | 715 | 952 | 881 | 81.8 | 94,9
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6.5 Pressure

The pressure differential in furnace at 500 mm above notional floor level over the test period was summarized in »;’\\\
the following table. .,3\‘”
| &

Time (min)
o
10.0
20.0

30,0
40.0
50.0
60.0

Pressure

6.6  Ambient Temperature A}/\ﬁ
The amblent temperature over the test period was recorded and %@m in Figure 10.

>
5
| Flgure 10. Ambient temperature over the test permd’
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6.7  Lateral Deflections
Measured lateral deflections over the test period are summarized in the following table. A positive measurement @
indicates a movement towards into the furnace and vice versa. L

; N
Measurements were taken in mm. o

Maximum deflection measured on Door A was +57 mm at D10 at 110 & 120 minute of test.

| Position \ Time (min) | 110
D1 +0 +8 +5 +2 +4 | +4
D2 +0 1 -9 -19 49l 20 -20
D3 +0 +12 +12 +4 85 45 -2
: D4 +0 +13 +9 | 7 o 5 9
= D5 +0 +10 +4 A2 N i -16
= D6 +0 +11 +12 +H] 49 +9 +3
D7 +0 +1 5 | aF +8 +3 +7
D8 +0 +8 +20 <& +30 +30 +31 +32
D9 +0 +9 +200] 426 +28 +34 | +28
D10 +0 +15 +35 | +33 +56 +57 +57
i £ S
ey
---------------------------------------------------- \Q------------—----------------—---------------—---------------------------
N
x4
o
WV
>
NS
‘.b‘
XS
&
Lo
A&
@"\N
i
5
o,
&
S
%S
&
¥
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o, |

6.8 Observations

The table below summarized the observation on the specimen during the test period. \3
\},«

Photos taken during the test period are also attached. d?r\
o

Time (min.sec) | Observation (from unexposed side)

~00.00 Test started S
01.49 Smoke was released from the top of the meetmg edge Qéy
- 02.10 Inside flaming was observed though the glass pane. The mterlaye@?f glass pane
started to react. QJ
03.20 Smoke was released from the edges of the door leaves. (3 v
04.12 The interlayer of glass pane turned light brown color. M\QQ\V
05.09 Smoke was released increased from the edges of th\\déor leaves. The interlayer of
3 glass pane turned to white in color. ¢ \zy

Staining mark was appeared at the second top, hinge of left door leaf. Smoke was

dole released from the edges of door leaves. .

15.46 The amount of smoke released reduced. >

18.48 The mterlayer of glass pane turne@g}?tght brown in color

30.00 No integrity failure had occurrqﬁ”

31.44 Smoke was released from jd@»edges of the vision panel.

57.56 Staining mark was appgafé\d at the top of the meeting edge.

60.00 No integrity failurecn}a?l occurred.

51,06 Cotton fibre pad@st was carried out at the top of meeting edge. No flaming or glowing
on the coﬂQ@%ad was observed.

7194 Cottorkgbﬁé pad test was carried out at the top of meeting edge. No flaming or glowing

orLthg\cotton pad was observed.

75.03 @ﬁfoke was released increase from the top of the meetmg edge

" Cotton fibre pad test was carried out at the top of meeting edge. No flaming or glowing
on the cotton pad was observed.

84.25 o<°

x\/

Smoke was released from the head of the door leaves. Staining mark appeared around

\%té‘m the latch
\3\\\“ 112,39 Cotton fibre pad test was carried out at the top of meeting edge. No flaming or glowing
: __.;@ : on the cotton pad was observed.
/@j\\w 113.59 Cotton fibre pad test was carried out at top right corner of the inactive leaf. No flaming
<& ' or glowing on the cotton pad was observed.
:;’S’ 117.98 Cotton fibre pad test was carried out at the top of meeting edge. No flaming or glowing

on the cotton pad was observed
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' Time (min.sec) |

Observation (from unexposed side)

FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSUL

118.20 Cotton fibre pad test was carried out at top left corner of the active leaf. No flaming r_\\&°
; glowing on the cotton pad was observed P
119.19 Cotton fibre pad test was carried out at top right corner of the inactive leaf. No t@ﬁmg
i or glowmg on the cotton pad was observed. b QY
~120.00 No mtegrltv failure had occurred. .\&U
190.02 Cotton fibre pad test was carried out at the top of meeting edge. ngl/amlng or glowing
on the cotton pad was observed. 0\\
19150 Cotton fibre pad test was carried out at top right corner of theQmactlve leaf. No flaming
: or glowing on the cotton pad was observed. Q
122.52 Test was terminated at request of the Sponsor. ,\35\
Cotton fibre pad test was carried out at top left caffier of the active leaf. No flaming or
118.20 S
: glowing on the cotton pad was observed ;\;‘v
119.49 Cotton fibre pad test was carried out at @p\?‘ght corner of the inactive leaf, No flammg
; or glowmg on the cotton pad was obsqlved
120.00 No mtegrlty failure had occurredg\
190,02 Cotton fibre pad test was camgd out at the top of meeting edge. No flaming or glowing
; on the cotton pad was obs@cved
191,50 Cotton fibre pad test v@s carried out at top right corner of the inactive leaf. No flaming
; or glowing on the,;qa%n pad was observed.
122.52 Test was term@}i?ed at request of the Sponsor.
127.00 Test was @h‘ninated at request of the Sponsor
YR
&
----------------------------‘-’b\: -------------------------------------------------------------------------------------------------
&
&
&
&
O
e
Q&
L
AR
N
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Photos
S
Q
Q&Q
&
&
<
i
S
&
S
Photo 1. Exposed surface of the specimen beforg @scf. (Left: Door B; Right: Door A)
&

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

Photo 4. Unexposed surface of the specimen at 60 minute of test. (Left: Door A; Right: Door B)

FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSUIL

PAGE 28 of 33



REPORT no.: IT 13-154

Photo 6. Unexposed surface of the specimen at 120 minute of test. (Door A)

FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSUL

PAGE 29 of 33



Photo 7. Exposed surface of the speci
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7. Test Results
The test on Door A was terminated after a test period of 122 minutes at request of the Sponsor.
The test data obtained from the fire resistance test was assessed against performance criteria given

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

Performance Criteria

Integrity (E)

Criteria of Failure

Description

Gontinuous flaming for a period of time greater than 10

REPORT no.: IT 13-154

\*LQVV
2 @j,\

Elapsed Time hefore Failure
Occurrence

Elapsed Tine befare Failure
Ocecurrence

122 minutes

Sustained Flamin &
i seconds on unexposed surface **}9
06 mm Penetration of the gauge into the furnace through @\
Gap specimen and movable along a 150 mm gap QU
Gauge Penetration of the gauge into the furnace thraligh the
% | posmm I b 0ay At
spemmen \gu

122 minutes (No Failure)

Cotton Pad

L Performance Criteria

Insulation (1

Criteria of Failure

Integrity Failure

Ignition ogf the cotton pad

description

The pen‘o nce criterion  “insulation”  shall
automa@éll\y be assumed not to be satisfied when the
mteg@” criterion ceases to be satisfied

122 minutes (No Failure)

Elapsed Time before Failure
Occurrence.

Elapsed Time before Failure
Occurrence

122 minutes

ﬁén\y """ [Door Leaves and | 122 minutes
; increase of the average temperature of unexposed | ,
Average ~\Q Framework] | (No Failure)
e 4| surface of the specimen above the initial average — :
Temperature Rise 5 | 122 minutes
i temperature by more than 140°C [Glazed Element] ;
O o (No Failure)
"»*“’ An increase of temperature at perimeter frame of the | [Door Leaves and :
Maxim ; e : 122 minutes
- els{a\ture o doorset or openable window above the initial average Framework]
G{;QI ’ temperature by more than 360 °C; and any other point
ementar i
: gs“ b y of the specimen above the initial average temperature by | [Glazed Element] e m',n i
__}Procedure, 1] . (No Failure)
o more than 180 "C
&
L
a0
\:Q\

FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSUL

PAGE 31 of 33




e ]

FORTE REPORT no.: IT 13-154

TESTING AND CONSULTANTS CO., LTD.

8. Limitations

‘x\‘
This report details the method of construction, the test conditions and the results obtained when the spe@f?b
element of construction described herein was tested following the procedure outlined in BS EN 73633“ and
where appropriate BS EN 1363-2. Any significant deviation with respect to size, construction deigﬂs loads,
stresses, edge or end conditions other than those allowed under the field of direct application m,j@e relevant test

method is not covered by this report. ,\‘f:“

Because of the nature of fire resistance testing and the consequent difficulty in quantlt%’g the uncertainty of
measurement of fire resistance, it is not possible to provide a stated degree of accuraf? of the result.

This report may only be reproduced in full by the Sponsor, without comment, abd@gement alteration or addition,

unless otherwise agreed with written approval by FORTE. . :9
£ b ‘\O“'\‘

O
A&
The field of direct application defines the allowable changes to\d\*the test specimen following a successful fire
resistance test. These variations c¢an be introduced automaTEaIly without the need for the sponsor to seek

additional evaluation, calculation or approval. @}'

9. Field of Direct Application

The series of rules and guidelines are defined mdﬁ%use 13 “Field of direct application of test results”,
BS EN 1634-1: 2008 and relevant clauses ap\di‘hnnexes Permitted variations away from the test specimen
include 1) materials and construction, ,@&éize variations, 3) coverage of asymmetrical doorsets and

4) supporting constructions. >

ey
The field of direct applications ma @my be defined following the identification of classification(s). The field of
K

direct and, where applicable, ext@ﬁed application will be included in classification relevant documents.

.............................. S sl e e s L SRS e e
&
L
29
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Appendix A - Temperature outputs from Unexposed Surface. (Additional information only)

&
Temperature outputs from unexposed surface temperature U22 to U29 \u_@\“\;”
Time | | | | |

| 35.7 :
5.0 476 | 355 35.0 361 | 43 | 3.6 | 385 P 358
GO TR TR T
15.0 39.7 37.0 37.6 36.2 49.1 446 | B44 36.8
20.0 40.1 38.1 39.1 36 | 475 | 462 455 | 396
25.0 41.2 40.3 40.9 37.3 49.4 46> | 470 46.3
30.0 s e e 38.7 632 |C#83 | 589 56.4
350 | 487 45.0 45.6 41.5 615.X]" 536 74.1 55.7
400 | 500 a1 | 283 44.7 56:7° | 55.3 740 | 509
45.0 53.2 498 | 509 479 |.oB59 | 587 74.4 50.7
500 | 857 52.3 53.5 51.1.F 547 62.2 747 | 503
55.0 583 | 961 | 862 540" | 539 66.4 766 | 539
60.0 602 | 595 57.7 | (965 54.5 70.7 79.0 56.9
65.0 617 | 631 59.0 ¢} 589 | 555 747 | 799 59.4
700 | 631 | 677 | e | o609 | 577 | 802 | 806 | 65d
75.0 673 | 734 |.832 64.0 60.9 | 846 | 816 72.0
80.0 710 | 765 3 670 67.9 638 | 1133 | 846 80.8
850 | 733 82" | 691 71.0 669 | 1184 | 869 89.1
900 {778 (a8 |7 75.9 7681 1854 | 68 93.3
950 | 824 < 820 | 746 80.1 824 | 1292 | 889 | 964
1000 | 889> | 829 | 821 839 | 805 | 1189 | 899 | 1008
| 1050 | 5924 87.2 88.2 894 | 846 | 1248 | 935 | 1001
1100-5) 96.9 91.0 89.5 895 | 935 | 1581 | 988 | 1197
12007 | 1097 | 1010 | 944 | 941 | 1305 | 2476 | 1499 | 1428
L3210 | 1108 | 1014 | 943 948 | 1842 [ ene | RR ) 1R
Jo” 1220 | 115 | f010 | 943 | 938 | 1345 | 2039 | {604 | 1523

& END OF REPORT
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