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REPORT no.: IT 15-045

TESTING AND CONSULTANTS CO., LTD.

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, shutterm
and openable window assemblies and elements of building hardware Part 1: Fire resistance tests for doc&%
shutters and openable windows” and particular requirements in BS EN 1363-1: 1999 “Fire reSIstance\Jfégts -
Part 1: General requirements’”. : QO‘G*

The test subjects were a double acting double Ieaf composite timber door with two glazed emﬁents namely

Door A, and a flush type single acting smgle leaf composite timber door with a glazed elem@,} namely Door B.
The specnmens were supplied for test by Garish Crown F|re Englneermg & Consultancy a@%hun Hing Fire Rated
Qv

Bundmg Materials Limited, the Sponsors &
This report contained test results and details for Door B and test results and dvtéﬂs for Door A was recorded in
other reports, numbered IT15-005 / IT15-046. \\89
Door B achieved the following fire resistance: gﬁﬂ‘)
™
\3@6

(1)
Max. Temp. Rise(l,)

INTEGRITY (E)

Sustained Flaming

120 Minutes 120 Minutes

Gap GaUgg ' 120 Minutes — Average Temp. Rise 120 Minutes
Cotton Pad * N ) Minuteg@ Max. Temp. Rise (l;) 120 Minutes
Iy Average Temp. Rise 95 Minutes
t\@Q Glazed Element : p _
AR Max. Temp. Rise (l,) 95 Minutes
D’\,‘
\Q.
* Cotton pad failure occurred a&fﬁé glazed element.
----------------------------- ’ :&*3‘---"---'"""""“"“'“'"“""""'"'""'"“'""--""-'“"-"---“---------------------
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2. Test Information

Test Laboratory:

REPORT no.: IT 15-045

FORTE Testing and Consultants Company Limited

Test Location: West Side of Huan Xiang Shan, Xin Yu Road, Shajin, Baoan District, \»g&”'\k
Shenzhen, Guangdong Province, China. Q;p

Tasi Spaiisat Garish Crown Fire Engineering & Consultancy %CD

, Shun Hing Wood Working Company Limited ‘ AQ;'
Specimen Manufacturer:  Shun Hing Wood Working Gompany Limited AQ@'\\’Y%
ID no. of the Specimen: Door A: QT 15-011A; Door B: QT 15-011B i S
Date Received: 2015-01-09 | O
L QT 15-011 * &

Test Number:

RN

*With this test, separate report for each specim@'@
Sponsors. oy

A total of two sets of report (Report no. 4?[5"‘%-045 and [T14-047) had
issued on specimen named Door B. AQQQ

as required by the

Date Tested: 2015-01-16 Start Times>10:50

Approved Test Operator i S oy
. Mei, S Ms. D

trom FORTE: Ms. Cheng San Mei, anzgg?'\v]s ong Xingmei

Witness of the Test:

Mr. K. W. Yip - Official Délegate of the Sponsor

Report Issue Record:

 Version 1 - 2048%03-24

o
Y
N
ALY

L

N
3. Construction Details of Spe@ﬁen
3.1  Specimen Description &

3.1.1.1 Door Frame 5
The four sided comp_ositq@ﬁbr frame was overall sized 1144 mm (width) x 2853 mm (height). The sectional
dimension of the door ]fr'@ﬁ‘le was 65 mm (w) x 62 mm (thick) and it was singe-rebated type with 15 mm rebate.
The sub-fra,m‘é_‘was@e with film plywood sized 55 mm (w) x 18 mm (t). The sub-frame was fixed into the
concrete_-s;uppor‘ngd'“g\ frame by M10 x 135 mm (I) door frame anchor at approximate 620 mm to 670 mm centre
to centre. Therg Were 4 numbers of fixing at each jamb and 2 numbers at the head of door frame.
The door g‘a%ﬁe was made of wooden post that protected by 5 mm (t) fire board and 2 mm (t) intumescent pad,
then @sﬁed with 3 mm (t) plywood facing. The door frame fixed onto the sub-frame by M4 x 40 mm (long)
scrgws at approximate 200 mm to 250 mm centre to centre. There were 12 numbers of fixings on each vertical
'aﬁm\b and 18 numbers on the head of the door frame.

ooden architraves sized 50 mm (w) x 15 mm (t) were fixed over the door frame on exposed side and
unexposed side. The architraves were fixed by screws at approximate of 300 mm - 400 mm centre to centre.
1 number of 30 mm (w) x 4 mm (t) intumescent seal with plastic fins were fitted flush with the indent part of the
four side door frame.
1 number of 10 mm (w) x 4 mm (t) intumescent seal with plastic fins were fitted flush with the raised part of the

four sided door frame.

&
S
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FORTE REPORT no.: IT 15-045

TESTING AND CONSULTANTS CO., LTD.

The 30 mm (t) intumescent seals with plastic fins were interrupted at concealed door closer channel and
concealed hinge position.

2 mm (t) intumescent pad was fitted underneath the intumescent seals.

The space between door frame and sub-frame was filled with ceramic fibre and fire sealant. &
SN

3.1.1.2 Door Leaf s
The specimen was a door leaf sized 1050 mm (w) x 2756 mm (h) x 62 mm (t) with single rebated eqﬁeg that
flush with the door frame.

The stiles and rails were made of 3 numbers of 25 mm (w) x 32 mm (t) wooden slabs. The spac&h&ween stiles
and rails were filled with 32 mm (t) perlite core. Both sides of the door core were covered by ch'im + 3 mm +
3 mm (t) fire boards and finished by a layer of 4 mm (t) medium density fibre ( MDF)ng“ﬁrd facing on fire
exposed side and a layer of 4 mm (t) plywood facing on the non-fire exposed side. Th ard was fixed onto
the door core by glue and screws and the facing was fixed onto the sub- -facing by gl

1 number of 30 mm (w) x 4 mm (t) intumescent seal and 1 number of 10 mm (\@b( 4 mm (t) intumescent seal
were fitted into the perimeter of the door leaf.

The 30 mm (t) intumescent seals were interrupted at concealed door closer@nd concealed hinge positions.

2 mm (t) intumescent pad was fitted underneath the intumescent seals.

The door sub-lipping was made of 3 mm (t) fire board and the doorql;g\ﬁng was made of wooden strip.

31.1.3  Glazed Element \:-5%5”

The specimen comprised of a glazed element. \v

The glazed element was visually sized of 357 mm (W) x g@? mm (h). The glazed element was installed 600 mm
away from the top edge and 300 mm away from the Ie@ﬁmg edge of the door leaf.

The glazed element consisted of a plece of 42 mfn (t) glass pane. The glass pane was set and lined with
ceramic fibre then clamped with 1.5 mm ( mg@»plate & angle and timber glazing beads. The glazing beads on
both side was chamfered with size 45 mm@wdth parallel to the glass) x 12 mm (thick, perpendicular to the
glass). The glazing beads were fixed o }% e door leaf by screws at approximate 150 mm - 300 mm centre to
centre. The gaps between glazing beags» nd glass pane were caulked with fire sealant.

¢
>

(\.

3.1.1.4  Ironmongery
The door leaf was supportedi@to the door frame by 4 numbers of concealed hinge.

A concealed door closer vxbas installed into the groove at the top edge of the door leaf with the sliding channel
fitted into the door fra e
A rim lock with cy@ﬁﬁr was installed 945 mm above the bottom edge of the active leaf.
A lever handle wés installed 1040 mm above the bottom edge of the active leaf on the non-fire exposed side.
Intumescerlkmatenals and fire sealant were applied to mortlsed area for ironmongeries.

\\»
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3.2  Material Schedule
Parts specifications were summarized in the following tables.
A star mark “*” indicates those not verified by FORTE.

Door Frame S
Manufacturer: Shun Hing Wood Working Company Limited S
Material: Hardwood + Fire Board +Intumescent Pad + Timber Veneer Cf
Density: Hardwood - 550 - 700 kg/m® * R
Moisture Content: Hardwood - 12- 17 % * Y
Overall Sizes: 1144 mm x 2853 mm &
Dimensions: | 65 mm x 62 mm Q&\“”’
Connectlon Method of Door Frame | By Tongue and Groove Joint and Fixed by zSQ&X 50 mm Screws or
Head and Jambs: ‘ Nails
Fixind Methiod o Sub-iraime: ' By M4 x 40 mm Screws at Approxmat@}ﬁo mm to 250 mm Centre to
Centre -\4;\5\
— : —=
gjglf:r':'r?]g between Door Frame and | o ic Fibre and Fire Sealantﬁbb
\@0
Sub-frame \»«"SV
Manufacturer; Shun ng Wood Wattking Company Limited
Material: _Film Plywood 5>
Density: 350 kg/m?® * &
Sizes: 55 mm x. 183mm :
Fixing :Method to Concrete Supporting| By Nk@x 135 mm Door Frame Anchor at Approxmate 620 mm to
Frame: 670>mm Centre to Centre
x’\\'}
AP
Architraves ,@\\
Manufacturer: &> | Shun Hing Wood Working Company Limited
Material: & Hardwood
Density: R 550 - 700 kg/m®*
Moisture Content: & 12-17 % *
Sizes: & g&-\ 50 mm x 15 mm »
F|xmg Method k» | By Screws at Approximate of 300 mm - 400 mm Centre to Centre
------ Q\.\? .....................................................................................................
\g&‘ ----------------
S
07'\\?\
&
&
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REPORT no.: IT 15-045

Door Leaf
Manufacturer: Shun Hing Wood Working Company Limited
Overall Sizes: 1050 mm x 2756 mm x 62 mm i
Material: Softwood * >
= | widtn Mgin Stiles and Rails - 3 x 25 mm « @3@
= id Rails and Aperture of Glazed Element - 25 mm CP
2| | Thickness: 32 mm_ S
Density: 350 - 450 kg/m?3* HS
Moisture Content: 12-17%* L
o | Material: Perlite P
gl Thickness: 32 mm e
i Densuty 380 kg/m® * n
S
Fire Board O
Supplier: Shun Hing Wood Working Companxﬁrhited
Brand: Gemtree * O
Material: Magnesium Oxide * (\\0\3
Density: 950 kg/m® * P
Thickness: 3 mm - Sub-facing of\ﬁf Door Leaf and Sub-lipping of the Door Leaf
' 5 mm - Door Frame:and Sub-facing of the Door Leaf
» » m{\"\}r
Door Leaf Facing 5

~Shun Hing Wood Working Company Limited

Supplier:

i Fire E@sed Side - Medium Density Fibre Board
iataral NQﬁ?ﬂre Exposed Side - Plywood
Thickness: A&‘mm

>

,\{v\
Lipping . %9\
Manufacturer: & Shun Hing Wood Working Company Limited
Material: e S Hardwood
Density: .o g 550 - 700 kg/m® *
Moisture Content: <o 125 17% *

10 mm

fd \.V

Thickness: @0’

T eiRE
Glass Pang™

Kwok Shing Construction Limited

Suppligr”
Brafid: Keymax *
\mckness 42 mm
< Overall Sizes: 407 mm x 407 mm
<5 Visual Sizes: 357 mm x 357 mm
’ Depth of Cover of Glass Edge: 25 mm

Fixing Method:

Set and Lined with Ceramic Fibre then Clamped with 1.5 mm Metal
Plate & Angle and Timber Glazing Beads

7 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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Glazed Aperture Lining

REPORT no.: IT 15-045

Supplier: Garish Crown Fire Engineering & Consultancy

Brand: Ying Mu *

Material: Ceramic Fibre Tape xS
. _ 5 mm - Clamped between the Glass Pane and the Metal Angle S

ThicKTRes! 2 mm - Set below the Glass Pane o

el

Glazing Bead ;(&\QO

Manufacturer: Shun ng Wood Worklng Company lelted iy

Material: ‘Hardwood o

Sizes: 45 mm x 12 mm Rl

Density of Timber Glazing Beadi ' 550 - 700 kg/m®* Y

Fixing Method: By Screws at Approximate 150 mm - 3QQG§’1m Centre to Centre
Conceal Door Closer L
Supplier: Tung Fat Ho Building Material I:{fm“ted
Brand: Valance - ECO * N
Model: VAL-ITS-MGOEN2-5 * 7
Material: Stainless Steel * o>
Conceal Hinge &
Supplier; Gansh Crowg“F‘re Engmeerlng & Consultancy
Brand: Ying My&
Model: YM-100-20 *
Material: S\t&l?ﬂess Steel *
<\
Rim Lock and Cylinder o~
Supplier: %" | Commy Hardware Company Limited
Brand: S Commy
Model: & LK 558 *
Material: P Stainless Steel *
: e N -
Lever Handle bCJ
Supplier: . ;? Garlsh Crown Fire Engmeenng & Consultancy
Matenag N Stainless Steel * ,
At 1100 mm above the Bottom Edge of the Active Leaf on the Non-fire
LO@R’” AEe: Exposed Side
G mmmm— S
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Intumescent Material

REPORT mo.: IT 15-045

Supplier: Garish Grown Fire Engineering & Consultancy &£
Brand: Ying Mu N

Model: YM3004 YM1004 ¥
PagrFrems Size: 30 mm x 4 mm 10 mm x 4 mm Oy

Model: YM3004 YM1004 g 5
Door Ledl Size: 30 mm x4 mm 10mmx4mm

&
Smoke Seal ; ‘ §‘0
Supplier; _Garish Crown Fire Engineering & Consultancyﬂr@
Brand: Ying Mu IO
Model: YM1212 , S
Sizes: 12 mm x 12 mm 7
. L‘D\
. ‘L\{\/ -

Intumescent Pad

Supplier: Garish Crown Fire Engmeeﬂmg & Consultancy
Brand: Ying Mu R

Model: YM100 N

Thickness: 2 mm s

Location Applied:

At the Conce {é&\Faces of the Ironmongeries, Underneath the
IntumescentSkals and Door Frame

Fire Sealant

Supplier:

Q@:‘"sh Crown Fire Engineering & Consultancy

Brand:

Firemate

Locations of Application:

Between the Gap Along the Door Frame, Sub-frame and the Test Frame

5
Glue x\@}
Supplier: S Shun Hing Wood Working Company Limited
Brand: & Not Provided
Type: & PN
. ! -Q\,\‘ %
_-__.-..---‘.;;.&:§¢<? ........................................................
| S A P o o
e ey lD
a0
&
&
5
&S
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4. Specimen Condition

4.1 Selection of the Specimen \§§~

The specimen was selected by the Sponsor and submitted to the Test Location. FORTE did not mvol\@@the
selection of the specimen.

All the components of the test specimen were supplied by the Sponsor. Q;Q',\&
' &
4.2 Verification of the Specimen &
Icat p ‘ &

One specimen was transferred to the Test Location on 2015-01- 09 by the Sponsor. x&b

In secz‘/on 3.2 of this report, items which had been verified by FORTE was clea%(bdentlfled and distinguished

from those relying on Sponsor’s declaration. C}O
The specimen was fixed into a supporting construction made of fuu@;ured reinforced normal density concrete
slabs provided by FORTE. Door A was installed into one sized L@&) mm (w) x 2875 mm (h); whereas Door B

was installed into one sized 1200 mm (w) x 2875 mm (h). \5"

4.3  Supporting Construction

&
44 Installation of the Specimen o
&>
The spemmen was assembled and mstalled by Wbrkers delegated by the Sponsor from 2015-01-10 to
2015 01-13. ,,”@
4.5  Specimen Conditioning _ Q\\\w

The specimen was stored in the Teg(,"«tocatlon from 2015-01-09, the date which specimen was received, to
2015-01-16, the date which fire tgé?stance test performed.

a@?r”eters in the Test Location within this period were:

The average environment p
‘Ambient Temperature ;0 lative Humidity (%) |

@
4.6 Dlrecvﬁ? of Fire Side and Others

The Spm@r designated and lnstalled that door leaf on specumen could only be swung inwards the furnace.
{dﬁ\o’r lock was UNLATCHED and UNLOCKED during the test.

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

(% 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 CONSI
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E FORFH E REPORT mo.: IT 15-045

5. Test Method

’,\\&

9.1 Pre-test Conditioning \,@)
The pre-test conditioning of the specimen was carried out on 2015-01- 15 prior to the fire test with refe@d&e to
BS EN 1634-1: 2008 and clause 5.1, BS EN 14600: 2005, ¥

52  Ambient Temperature é\?’%

N
The ambient temperature was measured by mineral insulated metal sheathed type K rmocouple The

measuring ]UﬂCthﬂ was screened by two concentric plastic pipes from radiated heat a&dfﬁ)raught at a position
approxmate 1500 mm away the test construction. q\*\

5.3 Heating Condition C}D

The average temperature inside the furnace was monitored and controlle(ggﬁﬁroughout the test according to the
standard heating curve stated in BS FN 1363-1:1999 given by the equ@‘e?m

T = 345 log,, (8t+1) + 20 | Q&
Where, \q‘,\?
T is the average furnace temperature, in degree C@hs
t is the time, in minutes Q‘

The temperature inside the furnace was measu\é@ in conformity with BS EN 1363-1: 1999 by 9 numbers of
plate thermometers. These thermometers \A@% evenly distributed over a vertical plane approximately 100 mm
from the exposed surface of the test con@ﬁctlon

The positions of furnace thermocou&@s are shown in Figure 1.

\\
.................................... (SEr e e £ e A ettt e
&
D>
o
&>
i, Q‘D@
: : ‘b‘C_).
o
&9
N
¥
QL‘
o
5
X
&
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9
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6}

5.4 Unexposed Surface Temperature

' <
The unexposed surface temperatures of the specimen were measured by 17 numbers of type K thermocouples\,\i»x‘li\\

The temperature rise was calculated by subtracting the initial average temperature from the uneé@f%d
temperature measured. Y

The Specimen was evaluated against the maximum temperature rise criterion given by supplemen@@%rocedure
)

— Classification |, at the request of the Sponsor. N . @v
These thermOcouples were positioned and fixed on unexposed surface of the test speciqw@qﬁﬁ conformity with
BS EN 1634-1; 2008. ok &

The 'posiﬁdn’é of unexposed surface temperature measureméht points are showrbiﬁ&}/gure 3. The locations of

thermocouples are explained in the following table. o \Q@

Thermocouple. _ Desgription - L
U31 - U35 Door Leaf For average and ma{;@%m unexposed surface temperature rise
U36 — U39; Door Leaf For maximum u@}%osed surface temperature rise
U48 - U51 _(Supplemge@“y Procedure, |,)
u40 - v43 Door Frame For mq@»m unexposed surface temperature rise
Ud4 - u4s Glazed Element- Fq,r@véjrage and maximum unexposed surface temperature rise
U46 ~ U47 Glazed‘ Element 5@%}' maximum unexposed surface temperature rise i

. Q&\
(\‘)9
. W
9.0  Pressure Condition S

O
The pressure inside the furnace@\as continuously monitored in compliance with BS EN 1363-1- 1999 during
the whole test. The pressurg@t‘\a point 500 mm above the notional floor level was to be maintained 0 + 5 Pa by
five minutes from c‘omn@cement of the test and 0 = 3 Pa that from ten minutes onwards with respect to the
atmosphere. L Q(&‘N
56 Défleq@?Measuremems

Mea‘sUfgr%ﬁ% of the deflection of the test specimen were takgn with a steel rule from cross line laser across the

top, 'hgdsh‘eight and bottom of the specimen.
N

.T\Qéfzf)ositions of deflection measurement points are shown in Figure 4.

ETESTING 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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Figure 1. Position of thermocouples and pressure measuring probe inside the furnace.
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Figure 3. Positions of fixed surface thermocouples (U) on the Specimen.
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6. Test Data

6.1  Retention Forces b\’\‘

\\,
The retention forces on door leaf of the specimen for each direction of opening were determined. The re%@we
highest gauge measurements are summarized in the following table.

6.2  Gaps Measurement N <‘¢\'§‘)

anary gaps of the specimen were measured and summarized in the following tal&e\
R
Measurements were taken in mm. CJ

Measured

| Minimam ;_; Maxlmum_; ‘Average |
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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. O‘$"’
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6.4  Unexposed Surface Temperature Rise

&

6.4.1  Fixed Surface Thermocouples — Door Leaf and Door Frame \»\}»

The temperature rises of unexposed surface on door leaf and door frame measured by fixed Qaﬁ%ce
thermocouples over the test period are shown in Figure 6. W

Fire board was applied on to the glazed element of the specimen on 120 minute of test; thereﬁﬁ the data

obtained from thermocouple (U34 & U35) was dlscarded afterward . <§J
(F/gure 6. Average and maximum temperature rise on door leaf and door frame over the 1&1 penod
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6.4.2  Fixed Surface Thermocouples — Glazed Element

The temperature rises of unexposed surface of glazed element measured by fixed surface thermocouples ouegi&&
the test period are shown in Figure 7.

The thermocouples on the glazed element was damaged on 109 minute of test, therefore no data wag&ébtamed
from the thermocouple afterward.

The average temperature rise of the glazed element measured at 95 minute of test was 140. 7{{(5’ which was in
excess of 140°C lrmrt The maximum temperature rise of the glazed glement measured &t@%mmute of test at
U45 was 181.4°C WhICh was in excess of 180° C Irmrt oy Q‘;"

Frgure 7. Average and maxrmum temperature rise on the glazed element over thegé?t perrod
v >
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6.4.3 Fixed Surface Thermocouples — Detailed Temperature Records

The outputs of the unexposed surface thermocouples on the specimen were summarized in the following tables. Q&»
Measurements were taken in °C. \x

Discard - Fire board was applied on to the glazed element of the specimen on 120 minute of test: thereéq@“ihe
data obtained from thermocouples (U34 & U35) was discarded afterward.
NA - The thermocouples (U44 to U47) on the glazed element was damaged on 109 minute of testgﬁrerefore no

data was obtained from the thermocouple afterward. Q
¥ i — sy @Q@n

Temnerature ouz‘puts from unexposed surface temperature U31 to U40 _\,}@
i | \ i ! i)
0 139 | 138 | 147 | 145 | 147 | 148 $452 | 146 | 151 | 135
10 145 | 142 | 15.1 14.9 150 | 1540 154 | 184 | 157 | 153
20 175 | 168 | 17.8 | 180 | 187 |82 | 179 | 187 | 173 | 23
30 319 | 248 | 313 | 354 33.8.~4230.1 | 30.7 | 266 | 24.4 | 309
40 493 | 402 | 486 | 582 57807 | 441 | 453 | 416 | 329 | 38.6
50 640 | 508 | 60.9 | 678 | 888 | 563 | 558 | 57.6 | 39.9 | 479
60 688 | 595 | 65.1 69.5 .(70.7 | 626 | 62.2 | 665 | 411 | 56.7
70 69.3 | 559 | 66.1 | 7000 708 | 64.0 | 646 | 703 | 426 | 668
80 688 | 574 | 670 | 704 | 707 | 655 | 664 | 715 | 425 | 7486
90 69.2 | 576 | 675 |o570.9 | 713 | 664 | 688 | 721 | 434 | 751
91 69.1 | 591 | 67.8°9" 70.6 714 | 659 | 696 | 719 | 455 | 755
92 69.2 | 608 | 684 | 707 715 | 658 | 693 | 71.7 | 450 | 756
93 695 | 60.8 ,\\“697 71.2 717 | 668 | 69.4 | 71.9 | 432 | 759
94 69.4 | 6165V 71.8 | 71.1 717 | 67.0 | 69.6 | 724 | 441 | 76.0
95 69.5 | &Y | 747 | 714 717 | 67.0 | 696 | 726 | 438 | 76.2
100 69.9 Q*\es 3 | 822 | 726 725 | 669 | 711 | 727 | 466 | 764
110 73.&Y] 686 | 897 | 811 789 | 737 | 789 | 763 | 443 | 774
120 | 866 | 848 | 864 | 904 911 | 884 | 783 | 86.6 | 49.1 | 794
180 |.4001 | 97.3 | 866 | Discard | Discard | 91.6 | 815 102.8 | 77.4 | 83.6
135 T 106.1 | 103.0 | 94.2 | Discard | Discard | 811 | 87.3 | 1300 | 128 1 88.7
136> | 1071 | 1042 | 96.0 | Discard | Discard | 81.2 | 88.6 | 1355 | 132.7 | 89.7
337 107.2 | 1053 | 97.2 | Discard | Discard | 81.3 | 90.4 | 1341 | 138.3 | 907
AT 138 107.3 | 1048 | 985 | Discard | Discard | 81.5 | 91.8 | 1385 | 132.2 | 926
,\V\;\“v 139 107.6 | 1044 | 100.1 | Discard | Discard | 82.2 | 94.3 | 146.8 | 131.7 | 927
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Temperature outputs from unexposed surface temperature U4 1 to U5 1

U42 | U43 | 'Udd | U45 | 4G |47 | u4g | U
13.8 | 156 | 135 | 139 | 12.7 | 122
10 14.4 | 244 | 161 | 152 | 154 | 14.2 | 140
20 168 | 331 | 17.2 | 275 | 282 | 265 | 348
30 204 | 439 | 231 | 438 | 449 | 42.7 | 570
40 272 | 39.8 | 31.1 | 583 | 59.9 | 57.9 | 67.9
50 37.6 | 411 | 40.0 | 706 | 738 | 705 | 759
60 | 50.5 | 44.3 | 505 | 79.0 | 815 | 794 | 81.7
70 629 | 514 | 564 | 84.6 | 87.0 | 85.0 | 86.4 | 64.7 | .
80 68.6 | 59.0 | 61.6 | 90.3 | 91.9 | 90.3 | 914 > 75, 0 | 794
90 711 1709 | 700 | 931 | 104.2 | 92.0 | 952 |52 | 78.6 | 861 | 818
91 71.6 | 71.7 | 70.2 | 936 | 116.8 | 92.1 | 9543 747 | 795 | 86.8 | 82.4
92 714 | 723 | 645 | 951 | 132.8 | 924 | 987 | 757 | 793 | 87.2 | 829
93 77 | 727 | 61.7 | 982 | 150.3 | 93.5:897.0 | 769 | 79.8 | 88.2 | 832
94 718 | 734 | 62.3 | 1037 | 170.0 | 966" | 99.1 | 77.9 | 80.0 | 88.7 | 834
95 720 | 737 | 61.7 | 111.9 | 191.24304.3 | 1020 | 79.1 | 805 | 89.56 | 839
100 | 781 | 75.9 | 726 | 207.1 | 3144 216.3 | 203.9 | 83.9 | 84.9 | 934 | 860
110 | 772 | 781 | 651 | NA | R | NA | NA | 954 | 944 | 1011 | 913
120 | 800 | 81.3 | 44.7 | NAKY NA | NA | NA | 105.7] 959 | 1093 | 98.9
130 805 | 938 | 325 | NN | NA | NA | NA | 1158 | 107.0 | 123.6 | 1123
135 | 83.0 | 113.0 | 107145NA | NA | NA | NA | 110.2 | 109.6 | 142.4 | 1377
136 | 834 [ 1161 | 1163 NA | NA | NA | NA | 110.2| 112.0 | 144.9 | 138.0
137 | 839 | 121.0 [386 | NA | NA | NA | NA | 1122|1082 | 149.7 143.3
138 | 85.7 1283 117.7| NA | NA | NA | NA |113.7| 108.8 | 1570 143.9
139 | 86.3 | #8390 | 1224 NA | NA | NA | NA | 1145 1109 163.8 | 145.9 |

Time (min) . U41 |

(/(
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6.5 Pressure

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

<

_ Time (min) | Pressure || Time (min) | Pressure” |- Time (min) | Pressuse.
6 0.7
10 i -002
15 a2 1% 05
200, 0.2
a8 T 0.3
30 1.0
35 0.7 ‘ .
40 1.2 90 03 ¢ 139 07
45 0.5 95 -0.1@*4’
50 0.8 100 08"
oY
6.6  Ambient Temperature y\@&«

The ambient temperature over the test period was rgcﬁ?ded and shown in Figure 8.
The ambient temperature at the commencemqq@*’o?t@t_wgsi 1s6°c.

Figure 8. Ambient temperature over the\@%’ period.
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6.7 Lateral Deflections

Measured lateral deflections over the test period are summarized in the following table. A positive measurepr\t&
indicates a movement towards into the furnace and vice versa.

Measurements were taken in mm. C:)@
Maximum deflection value of the specimen was bolded at the following table. Aoy
;’\\f%

Positic - 0 | 20 | 40 60 | 80 | 10C | | QJ@\*’

DI1 |40 +7] +5 | +8 | +8 | +8 | +8 | 47 &

12 +0 |+t L+ | +1 | 1) 4| -4 @

D13 +0 [ 48 +21] +28 ] +39 | +48 | +46 | +45| &

D14 0] +8 | +10 [ 15 | +18 | +17 | +16 | +18 LS

D15 FO | +7 | +9 | +12] +15 ]| +17 [ +19 | +20)”

D16 +O | +4| +3 | +6 | +6 | +4 | +6 a7

D17 HO|+0) +1 | -2 | -2 | -6 | &Y -8

QJ\)
6.8  Observations Y
~

Significant behawours of the specimen during the testzﬁe\hod are summarized in the following table.
Photos taken dunng the test penod are also attachre\d

}', _Obserahon (trom u'wxposed snd

Test Started. “\\
13.54 Interlayer of{Lk@ﬁ]ass panes reacted.
The glass@%e turned yellowish white. Staining mark appears at upper part of the left
20.17 .
hingetBedge and the head of the door frame.
30.00 !;l@ﬁtegmy failure had occurred.
31,28, @moke release reduced.
60.00 pg@ No integrity failure had occurred
' 61@bv Smoke relleased from the lockset posmon The dark staining mark appeared around the
AN lockset.
\v\bQ?VO.OS The area of staining mark around the cylmder lock expanded
-QSW 72.30 A red spot was observed on the glass pane.
. &\(:7 78.47 The red spot at the glass pane turned milky again
: QQQ\ 85.00 The middle of the door leaf bended towards into the furnace.
@7“\ 88.02 The middle portion of glass pane turned dark and red.
d 90.00 No integrity failure had occurred.
90.11 Red spots were observed on the middle right portion of the glass pane.
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| Time (min.sec) |

Observatmn (:ont d (from unexposed snde)

C? =
@,

94.56 The area of the red sport on glass pane enlarged S
102.54 The smoke release from lockset reduced. No crack on the glass pane. 35
More Red spots was observed on the glass pane and most of the interlayer of thquﬁﬁss
pane was turned to black colour.
106.43 ~ Cotton fibre pad test was carried out at middle of the glass pane. No ﬂaleQ»%r glowmg
| was observed on the cotton pad. , \&\
‘Smoke staining mark appeared at the top left corner of the door lea@
L Cotton fibre pad test was carried out at middle of the glass par’feﬁ&lo flamlng or glowing
112:483 <
: was observed on the cotton pad. X
118.52 Black staining mark was observed above the glazed e\e\hemt
11955 _Cotton fibre pad test was carried out at middle omﬁe glass pane and the cotton pad
' was flaming. INTEGRITY FAILURE OCCURRE%
Stataining flaming appeared at the glaze@element Fire board applied to cover the
120.05 glazed element at requeste of the Spon@e‘?’
- FIRE RESISTANCE EVALUATION O(NMOR CEASED.
130.00 Black staining mark was obser\@*at the top hinged edge.
139.1‘3'- ' Test was termmated at reggu%t of the Sponsor
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6.9 Photos

Photo 2. Unexposed surface of the specimen just after the commencement of test. (Left: Door A; Right: Door B)
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Photo 4. Unexposed surface of the specimen at 70 minute of test.
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Photo 6. Unexposed surface of the specimen at 120 minute of test,
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Photo 8. Exposed surface of the speci

men éfter the test. (Left: Door B;' Right: Door A)
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7. Test Results

The fire resistance evaluation on Specimen, Door B, was ceased at 120 minute of
applied on the glazed element of the specimen at request of the Sponsor.

The test data obtained from the fire resistance test was assessed against performance criteria @ﬁen in
BS EN 1634-1: 2008. The test results are summarized in the followmg table.

test because fire board wa\sb\

Performance Crlterla

Elapsed Tlme before Fallure

Descrlphon e
i Occurrence

 Criteria ‘of Failure

Contmuous flamlng for a penod of tlme greaterthan<
10 seconds on unexposed surface

B

Suvjs'tain:ed Flaming 120 minutes (No Failure)

N

A
'% . Penetration of the gauge into the furnace thro@the
Gap specimen and movable along a 150 mm gap \\Qﬁ ,
120 minutes (No Failure)
Gauge Penetration of the gauge into the furn@q’through the
225 mm 5
| specimen | 2
Cotton Pad Ignition of the cotton pad \SJN . 119 minutes
_—N
Pe | d G il
Insulation (1) ©
dll | e d
d 0f Fd $ e Ot
|
The perforn@Ce criterion “insulation” shall automatically
Integrity Failure be ass@%d not to be satisfied when the “integrity” 119 minutes
cnt\%t@ﬁceases to be satisfied
S
Fo 120 minutes
| An increase of the average temperature of unexposed [Door Leaf] .
Average Q (No Failure)
& surface of the specimen above the initial average
TemperatureyF&)é@ temperature by more than 140°C
MAN p Y (Glazed Element] | 95 minutes
e
NG gt 120 minutes
NN [Door Leaf] .
- fMaximum . ) (No Failure)
& | Tormsarature Riga An increase of temperature at any other point of the T
ax m _ — '
: Q{\ [Suplementar specimen above the initial average temperature by [Door Frame] . ?'_nmes
& o ! more than 180 °C (No Failure)
i Procedure, ;]
& [Glazed Element] | 95 minutes
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8. Limitations ‘

<

This report details the method of construction, the test conditions and the results obtained when the spec}t’@g\

element of construction described herein was tested following the procedure outlined in BS EN 1363- Q’*a’%d

where appropriate BS EN 1363-2. Any significant deviation with respect to size, construction det 's@ﬂoads,

stresses, edge or end conditions other than those allowed under the field of direct application in theqf‘eievant test
AD)

method is not covered by this report. | 3

&
Because of the nature of fire resistance testing and the consequent difficulty in quantifyﬁ@%e uncertainty of
t

measurement of fire resistance, it is not possible to provide a stated degree of aocuracy\fg) e result,

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

unless otherwise agreed with written approval by FORTE. Q’@

9. Field of Direct Application | &

The field of direct application defines the allowable changes to tl&é@st specimen following a successful fire
resistance test. These variations can be introduced automatj‘cg@y without the need for the sponsor to seek

additional evaluation, calculation or approval. ‘\@\"

The series of rules and guidelines are defined in \Q&@Cdge 13 Figld of direct application of test resuts,
BS EN 1634-1: 2008 and relevant clauses and ar@f@Xes. Permitted variations away from the test specimen
include 1) materials and construction, 2) g@x variations, 3) coverage of asymmetrical doorsets and
4) supporting constructions. \@\“

The field of direct applications may on%%&'b% defined following the identification of classification(s). The field of
direct and, where applicable, extend&d)application will be included in classification relevant documents.
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