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TESTING AND CONSULTANTS CQ., LTD.

1. Scope of Test

This report was 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 contro/ tests for door, ..
shutter and openable window assemblies and elements of building hardware Part 1: Fire resistance tests, \(@?O
doors, shutters and openable windows” and particular requirements in BS EN 1363-1: 1999 “Fire resigﬁ?me
tests — Part 1: General requirements”. L ke

The test subjects were a single-leaf compq’Sité' timber door with a glazed element and overhead g@n%gl, namely
Door A, a single-leaf composite timber sliding door with air transfer:grilles, namely Door B.@a?ﬁis report was
only record the results of Door A. The specimens were supplied for test by Garish Crowhaﬁre Engineering &
Consultancy, the Sponsor. S S

‘Door A achieved the following fire resistance: S QQ* :
O
INTEGRITY (E) »\U
Sustained Flaming 135 Minutes ( \10%‘
Gap Gauge 135 Minutes AOO
Cotton Pad 135 Minutes 65\0
INSULATION () I &
Door Frame Max. Temp. Rise.(l,) ~ 135 Mingm‘%
T T R
Door Leat Average Tgmg. nge 1353 g@mutes_ |
Max. Temp. Rise (I,) L 35’M,inuteS’
Glazed Flement and Average Temp. Rise 135 Minutes
Glazed Overhead Panel | Max, Temp. Rise ~ ~& 135 Minutes
O )
X
06\;u
2. Test Information Ny
>
>
Test Laboratory:. \@FORTE Testing and Consultants Company Limited
. > West Side of Huan Xiang Shan, Xin Yu Road, Shajin, Baoan District,
Test Locat»l.on.’ 4./;@% Shenzhen, Guangdong Province, China. Lo
Test Sponsor: (\ooo Garish Crown Fire Engineering & Consultancy
1D no. of the:Specimen: . Door A: AT19-052A; Door B: QT19-0528
- Date Reeived: _2019-04-13 o
Test Number: ~ QT19-052
Date Tested: 2019-04-23 Start Time: 17:05
Oéfest Operator from FORTE: Ms. Cheng San Mei, Sammi
_ %@Q Witness of the Test: Mr. Ho Siu Ping - Official Delegate of the Sponsor
Y
%& ‘Report Issue Record: Version 1 — 2019-08-30
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3. Construction Details of Specimen

3.1 Specimen Description

3.1.1  Door Frame

The overall size of the composition door frame was 1200 mm (width) x 2740 mm (height). The sectional.~
dimensions of the L-profile door frame and share transom were 65 mm (W) x 100 mm  (thickness) \qilﬁ
25 mm (depth) rebate. The framework of transom with rectangular profile had sectional dimensi@%’ of
46 mm (w) x 100 mm (t). } | P

The door frame fixed onto the test supporting frame by g10 mm x 50 mm (length) door fram}’anchor at
approximate 385 mm to 535 mm center to center. There were 4 numbers-of fixing at each jaqlbéa\nd 1-number
athead. - o S =

30 mm (w) x 4 mm () intumescent seal with 2 mm intumescent pad underling was g8itrally fitted into the
groove along each jamb. The door frame was made of timber post, fire board any_pifwood and head of door
frame. Smoke seal was fitted along the rebated comer of the door frame. <& '

The space between door frame and test supporting frame was filled with cerafic fibre and lined up with fire

L/
sealant. %

>

312  Door Leaf @C’
The specimen comprised of a door leaf sized 1114 mm (w) x 2248 mm (h) x 100 mm (1).
The stiles, rails and mid-rail were made of 2 x 25 mm (w) -t'gm%er slabs. The space between stiles and rails
were filled-with 33 mm (t) timber strips. The door leaf we's made by fire board sub-facing,” rockwool, steel
plate, acoustic mat and medium density fibre board. THe"fire board was fixed onto the door core by glue and
screws and the facing was fixed onto the sub-facingby glue. The door lipping was made of 10 mm (t) timber
strip. S o | AR
“30-mm (w) x 4 mm (t) intumescent seal anqu@mm (w) x4 mm (t) intumescent seal with 2 mm intumescent
pad underling were centrally fitted into theogroove along each jamb vertical and horizontal edges of the door
leaf. Concealed drop seal was central!xﬁﬁed into the groove along bottom edge of door leaf.

s
313  Glazed Element %
The specimen was comprised of one glazed element with a visual size of 250 mm (w) x 1800 mm (h). The
glazed element was insz@ﬂ%d at 200 mm away from the top edge and 200 mm away from the leading edge of
the door leaf. o o SRR o
The glazed:seleme@pﬁ)nsisted of 42 mm (t) interlayered glass pane.

The glass pah@@cvvere lined with 3 mm (t) ceramic fibre tapes on both sides along the-edges. It was clamped
by 1.2 m Y steel plates, steel angles and glazing beads sizes 20 mm (width, parallel to the glass) x
135 m@%ﬂckness, perpendicular to the glass). The steel plates, steel angles and glazing bead were fixed to
the stiis and rails for glazed element by self-tapping screws on both sides at approximate 130 mm - 280 mm

c\gn?re to centre. The gaps between glazing beads and glass pane were caulked with fire sealant.
Neammas R -
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3.1.4  Glazed Overhead Panel

The glazed overhead panel had visual size of 1070 mm (w) x 354 mm (h). The glazed element comprised of a
piece of 42 mm (t) laminated glass pane. The glass panes were lined with 3 mm (t) ceramic fibre tapes on
both sides along the edges. It was clamped by 1.2 mm (1) steel piates, steel angles and glazing beads sizesdx
25 mm (width, parallel to the glass) x 20 mm (thickness, perpendicular to the glass on fire exposed side) Q\rﬁ
43 mm (thickness, perpendicular to the glass on fire unexposed side). The steel plates, steel angles=4nd
glazing bead were fixed into the perimeter frame on both sides at approximate 200 - 280 mm center tyCenter.
12 mm thick sign board was fixed into the aperture of overhead panel on the unexposed fire sigé? The gaps
between glazing beads and glass pane were caulked with fire sealant. . - 7
3.1.5  Ironmongery - | &7

The door leaf was supported onto the door frame by 4 numbers of butt hinge. The tag and bottom hinge was
180 mm away from the top and the bottom rim of the door leaf respectively. Thg@%ximum distance between

hinges was 795 mm. Ko
A rim lock with cylinder was installed 1000 mm above the bottom edge of g;gﬂoor leaf.

A surface mounted door closer was installed at the top edge of the doorJgaf on the fire exposed side.
A concealed bottom drop seal was installed along the bottom edge %Q e door leaf.

An exit sign light box was installed at the top edge of the overheadpanel on the fire exposed side.
Intumescent material was applied at the concealed faces of th@ﬁYonmong,eries.
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3.2  Malerial Schedule
Parts Specifications were provided by the Sponsor.
ltalics: Information checked by FORTE.

,{\G\
Door Frame ¥
Supplier: Garish Crown Fire Engineering & Consultancy N
Material: ) Timber (Hardwood ) L i
Overall Sizes: - 1200 mm x 2740 mm e e
Sectional Dimensions: 65 mm x 100 mim / 46 mm x 700 mm i
Rebate: .25 mm B s
Density:  550-700kgy/m® - 3
C:rn]rtr)ectron Method of Head to Mitred Joint with Tongue and Groove and Frxedﬁ? Wood Screws
Gap Filling between Door Frame
and Sub-frame: Ceramic Fibre and Lined Up with Fire Sg@iﬁht
Fixing method to Concrete , a7
Supporting Frame: Wood Screws and Metal Pins ) A)O
&
X9,
Intumescent Seal - Door Frame S
Supplier. .~ Garish Crown Fire Engrneermg & Consultancy
Brand: -~ = YingMu s
| Model: YM3004 &
“‘?ad & Jamb Sizes: = | 30mmx4 mro; o
Intumescent Material — Smoke Seal ,\\@\ |
Supplier GarishCrown Fire Engineering & Consultancy
Brand: Yind Mu
Model: YM1212 YM1502
Sizes: o 12mmx 12 mm 15 mm x4 mm
Location Applied: <> | Framework Rebate Corner Door Leaf Edge
- &3 ;
Door Leaf Lipping &
Supplier: L7 | Gansh Crown Fire Engineering & Consultancy
Materia.  .¢&” _ | Timber (Hardwood)
Thickness: , .=° | 10mm -
'D‘ensity' & .| 550-700 kg/m?
C} B

Domsl.eaf Facing
Sepplier: Garish Crown Fire Engineering & Consultancy

SMaterial: Plywood

<7 Thickness: 3 mm
& Density: 450 - 550 kg/m’

---------------- ETS o mama 3 1 0 8 1 A 5 0 A
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REPORT no.: IT19-051

Door Leaf

Supplier: Garish Crown Fire Engineering & Consultancy

Overall Sizes: 1114 mm x 2240 mm

Nominal Thickness: 100 mm

Measured Thickness: 102.81 mm .
Material: Wooden Slabs =

: Width: Main Stiles and Rails — 25 x 3 mm; Mid Rails — 25 mm o

Stiles and Thickness: 33 mm Y

Rails e :
Density: 350 - 450 kg/m® &7
Moisture Content: 12-17% &7

- |Material: Fireproof Rockwool o7
Core | Thickness: 33 mm @
B Density: 100 kg/m® R

Moisture Content 12-17% S
Plywood Facing: 3mm + 3 mm O

Other Rockwool: 20 mm >

Composite |Medium Density Fiber: | 3mm + 3 mm + 4mm + 5 mhﬂ’

posite : : <5

Materials |Acoustic Mat: 3mm+ 3 mm K
Metal Plate: 1.2mm + 1.2 mm + 2 @m
Magnesium Oxide: Smm+5mm+5 mm + 3 mm

: &

Fire Board s

Supplier: | Garish CrowrgLF’re Engineering & Consultancy

Description: Magnesjush Oxide

Thickness: 3 mg-& 5 mm

Nominal Density: 950 kg/m?

>

Glazing Element ‘é@

Supplier: % | Shenzhen Zhongxinchang Technology Company Limited

Brand: 2T YM

Combination of the Glasam@ane 3 Layers of 8 mm Clear Glass + 2 Layers of 8.5 mm Intumescent Gel

Nominal Thickness: " 42 mm ,

Measured Thickness" 42.12 mm(at Door Leaf); 42.31 mm(at Overhead)

Full Sizes:  o© 290 mm x 1840 mm (Door Leaf) | 1110 mm x 394 mm (Overhead)

Visual Sizesy” 250 mm x 1800 mm 1070 mm x 354 mm

Glass Edgé’ Covering Depth: 20 mm |

F’X‘QQ M sthod: Set and Lined with Mineral Wool then Clamped with 1.2 mm Metal

' Plate & angle and Timber Glazing Beads on Both Sides
\,
,@Q Glazmg Bead
N Supplier: Garish Crown Fire Engineering & Consultancy
¥ Material Timber (Hardwood)

Sizes: 20mm x 13.5 mm

Density: 550 - 700 kg/m®

Fixing Method: By Self-tapping Screws at Maximum 200 - 280 mm Centre to Centre

TE 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 CONS
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Glazed Element - Fixing Angle

REPORT no.: 1T19-051

Supplier: Garish Crown Fire Engineering & Consultancy
Material: Steel
Sizes: 50 mm x 17 mm x 1 mm | 17 mmx 15 mmx 1 mm &
Fixing Method: Self-tapping Screws at Maximum 200 mm Centre to Centre N\\“W
%
Lock - %OO
Supplier: ABS Bundlng Product Company L|m|ted s
Brand: Glutz &
Model: 1829 wa
Material: | Steel S s
Sizes: 99 mmx165mm o
,O¢
Electric Strike O
Supplier: ABS Building Product Company L|m|1eo>
Brand: Locktronix m«g
Model: ES-770 &
Material: Steel - &
Sizes: 124 mm X 32 mmx 33(rﬁm
Hinge @*“\
Supplier: o ABS Building Pebduct Company Limited
Brand: - | ABS &
Model: HIABOQ%S (SS- CCO10)
Material: Stagn?ess Steel
Sizes: 3&8’71 mm x 114 mm x 3 mm
Door Closer S
Supplier: = gf * | Garish Crown Fire Engineering & Consultancy
Brand: & YING MU-
Model: & 7300 EN2-4
Material: %00 | ;-Precnse Cast Aluminum Body & Steel Arm
lntumesce@tﬁad |
Suppho(o Garish Crown Fire Engfihéering & Consultancy
Brand Ying Mu
Hickness: 2 mm

O’\
& Fire Sealant

Supplier:

Garish Grown Fire Engineering & Consultancy

Brand:

Firemate

Location Applied:

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

UTR TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LID FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONS
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REPORT no.: IT19-051

Exit Sign Light Box

Supplier: Garish Crown Fire Engineering & Consultancy

Brand: Melite

Model: MISE-4808-03 Rz
Sign Board %o\v'\ b
Supplier: . Garish Crown Fire Engineering & Consultancy ¢
Material /Thickness : 12 mm thick Plywood LY

EER S E
Acoustic Mat - Door Leaf ’@‘0\
Supplier: ;Gansh Crown Fire Engnneenng & Consultancy | 502\;. :
Brand / Model: | Not Provide ’ o
Thickness 3 mm o
3

Metal Plate - Door Leaf o

Supplier: Garish Crown Fire Engineering & Consufiancy

Thickness 1.2 mm O

\0‘5

Glue ,g.@b

Supplier: Garish- Crown Fire Engmeenng & Consultancy

Type: AR . Q\’Q‘l‘

>
O\
e
__________________________________ L - o - I . e
: 5 s S S
&
&
&
N
o
&
&
~
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OO
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@QO\’
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4. Specimen Condition
41  Selection of the Specimen

The specimen were selected by the Sponsor and submitted to the Test Location. FORTE did not involve in the\g
selection of the specimen. 0\

All the components of the test specimen were supplled by the Sponsor B QOQ
4.2 Verification of the Specimen = S <&
A specrmen was transferred to the Test'Locatlon on 2019-04- 13 by the Sponsor. o&@

Parts of the manufacturlng processes were over seen by FORTE delegates &

In section 3.2 of this report items which had been verified by FORTE was clearfl%entlfled and distinguished

from those relying on Sponsor’s declaration. Q»
4.3 Supporiing Construction o°
The specimen was fixed into a supporting construction made of fullye%ured reinforced normal density concrete
slabs provided by FORTE. The concrete slabs formed a structuﬁ%l openlng 1240 mm (w) x 2780 mm (h) for

Door A : . ;@
C N~ i
4.4 Installation of the Specimen \

,-(/

The specrmen were assembled and ‘installed Q)P workers delegated by the Sponsor trom 2019-04-15 to

12019-04-18. _ \z,“
.(’\

4.5  Specimen Conditioning /&00

The specimen was stored in the Teﬁ Location from 2019-04-13, the date which specimen was received, to

2019-04-23, the date which flreFesrstance test performed.
The average environm ent@a?ameters inthe .Test Location within this peried’ were:

D j;@étmn of Fire Side and Glhers

>
The §§dnsor designated and installed that door leaf on specrmen could only be swung inwards the furnace.
D@OlA The door were UNLOCKED and UNLATCHED during the test.

ox e - . o

{TE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LID FORTE TESTING AND CONSULTAN'TS CO LTD FORTE TESTING AND CONS
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5. Test Method
9.1  Pre-test Conditioning

The pre-test conditioning of each specimen was carried out on 2019-04-22 prior to the fire test with referenceo
to BS EN 1634-1: 2008 and clause 5.1.1.7 and 5.1.1.3, BS EN 14600: 2005. \\@

Operability test of the specimen:

o

&
Each specimen should been tested for operabrhty in the fire test frame by operating from fully elesed to fully

open at 90 degrees for 25 cycles. N@v
Shakedown condrtronrng for core ma’renal B L - Qf’%
O
Due to the material of the door core was friable materral The specrmen should be gﬁﬁjected to 5000 cycles of
operation prior to the fire test. ST
C/\’
Self-closing for doorsets without coordinating devices: o
£

Each specimen had each leaf opened to 10° + 2° and held for 20s +‘23 and then without shock and allowed
to closed at the speed between one-tenth of the leaf width per segbnd up to a maximum leading edge speed of
300 mm/s. o &

5.2  Ambient Temperature | o
The ambient temperature was measured by mmeréi rnsulated metal sheathed type K thermocouple The

_measurrng junction was screened by two concemﬁc plastrc prpes from radiated heat and draught at a position
approximate 1500 mm away the test constrw?tron :

53  Heating Condition w«{?

The average temperature inside tthﬁrnace was monitored and controlled throughout the test according to the
standard heating curve stated @ES EN 1363-1:1999 given by the equatron

&
7= 345 (Gg (B1+1) + 20

Where, ,¢Q®

T is the a\@ﬁge furnace temperature in degree Celsrus
is trbe?{rme in minutes oo :
The temge?%ture inside the furnace was measured in conformrty with BS EN 7363—1 7999 by 9 numbers of
plated\rrmometers These thermometers were evenly distributed over a vertical plane approximately 100 mm
r@m the exposed surface of the test construction.

0 The positions of furnace thermocouples were shown in Figure 1.

x
| f\:&*’ 5.4  Door Gaps
| The widths of frame-to-leaf or leaf-to-leaf gaps were measured after the door assembly and prior to the test.

Measurement positions were shown in Figure 2.

- e ' - 1 1 1 0 o e

{TE 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 CONS
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9.5 Unexposed Surface Temperaiure

The unexposed surface temperatures of the specimen were measured by 37 numbers of type K
thermocouples.

The temperature rise was calculated by subtracting the initial average temperature from the unexposed
temperature measured. Door A was evaluated against the maximum temperature rise criterion gru‘en by
supplementary procedure — Classification I;~at the request of the ‘Sponsor. These thermocodbles were
positioned and fixed on unexposed surface of the test specimen m conformity with BS EN 763@&? 2008.

The posrtrons of unexposed surface temperature measurement points were shown in F/gure\f‘?
RN

<
Ur

7

“The: locations of thermocouples were explained in the followrng table

Ut-us Door Leaf For average and maximum unexposed surface temperature rise
U12 - U15; Door Lea For maximum unexposed sﬁﬁ}face temperature rise
U25 -U28 (Supplementary Proseﬁure l)
< | U16-U21 | Framework + For maximum uneetposed surface temperature rise
;g‘ u22 | Glazed Element | For average&aﬁd maximum unexposed surface temperature rise
U23 - U24 | Glazed Element | For maxdmum unexposed surface temperature rrse
1 U29 - U31 Overhe"adfPanel | Foraverage and maximum unexposed surface temperature rise
| o ﬁ)rm imum-unexposed surface temperature r
U32—-U43 | Overhead Panel 0" M@Ximum unexposed su perature rise
m“\ (Supplementary Procedure, 1,)
o‘}
L
5.6  Pressure Condition <

The pressure inside the fr@ﬁce was continuously monitored in compliance with BS EN 1363-1: 1999 during
the whole test. The pregeure at a point 500 mm above the notional floor level was to be maintained 0+5Pa
by five minutes frogr commencement of the testand 0 + 3 Pa that from ten minutes onwards with respect to
the atmosphere% :

57 Deti%etron Measurements c :
Measrgements of the deflection of the test specimen were taken with a steel rule from cross line laser across
thg\’(op, mid-height and bottom of the specimen. The positions of deflection measurement points were shown

ow‘m Figure 4.
P

N P wweam

"5
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Figure 1. Position of thermocouples and pressure measuring probe inside the furnace.

A

3120

A

3120

500

&
Furnace S
Opening S
¥
&
” o}?.
ST
&

Plate Thermocouples
(Fumace)

@ Pressure Probe

v

ass pane
o2

v

7
Q
“) a

) _
OO{?O.‘ |
|

‘X/Leaf %'

- \\b B
, &@ LT
¥ \'(j
\"‘ S
'@QO S
o {0

'
AN
%

. i

==

Door Leaf .

S
Y

PAGE 14 of 32



TESTING AND CONSULTANTS CO LTD.

uz1
=

REPORT no.: IT19-051

Figure 3. Positions of fixed surface thermocouples (U) on Door A.
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6. Test Data

6.1  Retention Forces and Pmuﬁanditionmg of the Specimen

Operability test of the specimen:

Each specimen had been tested for operabmty in the fire test-frame by operating from fu y@osed to fully open
at 90-degrees for 25 cycles Closmg speed of each specimen without coordinating degm

Door A

6.2  Gaps Measurement

Primary gaps of the specimen were measured according to BS Eglol634 1: 2008 clause 10.1.2 “There shall
be minimum of three measurements made along each side, tg}a and bottom of each leaf. Measurements to

determine the gaps shall be made at dnstances not greater tQaﬁ’ 750 mm apart.”

The measured record was summarized to the mmlmum r@ﬁaxmum and average value in the followmg table.
Measurements were taken in mm. o> . ,

A
< | B 2.6 & 7.0 4.8
g|¢ 30 LY 68 4.1
S $

X 22 & 6.6 3.6
Y 258 75 39
B S
=
-0
| '0&0
4‘3?‘6
&
it
QO{;G
&6
e
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6.3  Furnace Temperaiure

The furnace average temperature over the test period was shown in Figure 5.

¢

Figure 5. Furnace average temperature over the test period.
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6.4  Unexposed Suriace Temperature Rise

6.4.1 Door A

6.4.1.1  Fixed Surface Thermocouples — Door Leaf and Door Frame \
The temperature rises of unexposed surface on door leaf and door frame of Door A measured by fixed surfacehcr

thermocouples over the test period were shown in Figure 6. Q%\‘
Qo
Figure 6. Average and maximum temperature rise on door Ieaf and door frame of Door A overthe test period
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6.4.1.2  Fixed Surface Thermocouples — Glazed Element

The temperature rises of unexposed surface of glazed element of Door A measured by fixed surface
thermocouples over the test period were shown in Figure 7.

o , o o _ch
Figure 7. Average and maximum temperature rise on the glazed element of Door A over the test period. 3
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6.4.1.3  Fixed Surface Thermocouples — Glazed Overhead Panel
The temperature rises of unexposed surface of glazed overhead panel of Door A measured by fixed surface
thermocouples overthe test period were shown in Frgure 8.

Figure 8. Average and maximum temperature rise on the glazed overhead panel of Door A over the test \@“v
| <
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6.4.2 Fixed Surface Thermocouples — Detailed Temperature Records

The outputs of the unexposed surface thermocouples on the specimen were summarized in the following
tables. Measurements were taken in °C.

iTemneraz‘ure outputs from unexposed surface temperature U1 to U5 & U12 fo U17

29.7 | 289y 296
10 302 |30.2 | 30.2 | 306 | 306 | 304 | 305 | 30.5 | 30.1 | 287 | 301
20 | 303300301307 305|307 | 305 | 306 30.1.$529.3 | 30.1
30 | 303 302|303 306|308 |31.0 305 305|360 | 294 | 364
40 29.9 | 294 | 305 | 304 | 30.4 | 31.3 | 30.1 | 302 $°29.7 | 296 | 445

<

50 29.9 | 29.2 | 305 | 305 | 30.5 | 32.1 | 30.1 304 | 29.9-| 31.4 | 50,0

A

60 304 | 294 | 306 | 30.8 | 30.5 | 32.9 30.433%1.0 30.8 | 339 | 54.2
65 30.6 | 29.8 | 30.1 | 311 | 31.0 | 33.7 3(‘rjitQ 31.7 | 315 | 359 | 56.3

70 31.5 | 29.5 | 31.0 | 31.6 | 30.6 | 34.2°30.6 | 319 | 315 | 37.9 | 57.3
75 31.0 | 294 | 30.9 | 322 | 30.0 | 348 | 308 | 322 | 31.7 | 392 | 575
80 31.6 | 29.6 | 31.1 | 32.2 | 30.8 &35.5 | 316 | 32.9 | 327 | 415 | 59.3
85 31.6 | 29.6 | 314 | 323 | 3137| 36.0 | 31.7 | 335 | 33.1 | 43.7 | 603
90 31.9 | 30.0 | 31.9 | 33.0 kx31.8 [ 369 | 325 | 33.9 | 33.8 | 461 | 61.2
95 324 | 307 | 326 | 337 | 324 | 37.7 | 333 | 347 | 346 | 47.9 | 62.6
100 | 331 | 31.0 | 32.8 |s34.4 | 32.3 | 38.6 | 335 | 35.3 | 349 | 496 | 633
105 | 338 | 31.1 | 334 350 | 32.9 | 394 | 34.2 | 36.2 | 35.7 | 512 | 643
110 | 345 | 31.2 5940 | 357 | 32.7 | 405 | 345 | 36.9 | 361 | 528 | 65.0
115 | 346 | 315 344 | 359 | 329 | 409 | 351 | 37.4 | 36.7 | 53.7 | 656
120 | 359 |331.9 | 35.1 | 37.0 | 331 | 422 | 35.8 | 38.3 | 374 55.2 | 66.8
125 | 362° 324 | 357 | 376 | 334 | 426 | 365 | 38.8 | 37.9 561 | 67.7
130 | 968 | 32.1 | 360 | 3833 | 334 | 42.8. | 36.5 | 39.4 | 38.3 56.9 | 67.7
131 .737.0 | 32.0 | 361 | 385 | 334 | 42.8 | 365 | 395 1 38.3 | 571 | 68.1
132" 371|320 | 36.0 | 38.3 | 334 | 434 | 37.0 | 398 | 387 | 575 | 68.6
33 | 374 | 327 | 364 | 388 | 338 | 44.2 | 374 | 40.2 | 39.0 | 5841 | 68.7
P 134 | 371 | 330 | 366 | 388 | 339 | 435 | 375 | 40.0 | 39.1 | 57.6 | 689
& 185 | 374 | 33.0 | 36.7 | 39.0 | 34.1 | 44.0 | 377 | 402 | 39.2 | 584 | 69.0
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| Temperature outputs from unexposed surface temperature U18 to U28

A
10 30.4 | 309 | 304 | 311 | 354 | 335 | 352 | 31.1 | 31.0 | 316 3.

20 306 | 31.0 | 309 | 315 | 49.8 | 456 | 506 | 313 | 31.1 | 31.8 | 3F6
30 312|320 |328 | 342 | 62.5 | 556 | 64.0 | 321 | 31.4 | 319% 324
40 32.1 | 348 | 366 | 406 | 72.9 | 62.6 | 768 | 324 | 311 | 376 | 327
50 344 | 40.8 | 437 | 496 | 81.4 | 720 | 84.0 | 336 | 31.5:F 322 | 348
60 400 | 4.3 | 50.7 | 553 | 84.2 | 769 | 877 | 35.1 | 3%1 | 334 | 365
65 433 | 45.2 .| 53.6 | 58.0 | 85.1 | 79.4 | 87.8 3611331 | 342 | 371
70 422 | 46.2 | 557 | 60.6 | 85.6 | 785 | 88.7 | 365 | 329 | 352 | 374
75 42.3 | 475 | 575 | 624 | 85.9 | 79.5 | 89.1.3°37.0 | 32.9 | 351 | 375
80 46.0 | 49.0 | 59.8 | 64.0 | 86.9 | 80.0 | 896 | 384 | 339 | 355 | 388
85 59.2 | 526 | 61.5 | 653 | 88.0 | 80.54°90.6 | 39.4 | 343 | 371 | 396
90 58.5 | 55.0 | 63.9 | 67.1 | 88.4 | 815 | 90.8 | 40.8 | 34.8 | 38.6 | 404
95 | 661 | 549 | 66.1 | 68.9 | 87.7 [581.9 | 920 | 424 | 356 | 39.7 | 411
100 | 688 | 54.9 | 67.9 | 71.0 | 889 | 86.2 | 954 | 43.7 | 359 | 403 | 415
105 | 64.7 | 550 | 69.9 | 715 sB7.7 [ 91.0 | 988 | 45.0 | 36.7 | 41.2 | 42.3
110 62.8 | 554 | 71.4 | 71| 885 | 86.4 | 98.1 | 455 | 37.7 | 423 | 431
115 | 62.7 | 56.3 | 71.7. 5732 | 91.4 | 83.9 | 97.4 | 461 | 38.0 | 42.6 | 43.4
120 | 55.3 | 56.6 | 73.5°| 755 | 93.8 | 81.6 | 964 | 469 | 38.8 | 43.9 | 442
125 | 535 | 57.5 |&¥4.2 | 76.0 | 96.1 | 87.3 | 96.4 | 47.8 | 392 | 444 | 447
130 | 540 | 578 762 | 77.8 | 950 | 90.7 | 967 | 481 | 39.7 | 449 | 450
131 | 534 |79 | 76.7 | 785 | 94.9 | 88.0 | 96.9 | 48.2 | 39.8 45.0 | 453
132 | 528 58.3 | 76.8 | 78.6 | 955 | 88.0 | 97.2 | 486 | 40.1 451 | 456
133 | 541 [ 588 | 767 [ 79.1 | 96.1 | 88.0 | 97.4 | 49.2 | 408 457 | 461
134 -7 529 | 59.3 | 76.9 | 79.5 | 97.1 | 88.0 | 97.6 | 49.0 | 403 | 45.3 | 461
135" | 527 | 593 | 775 | 795 | 98.8 | 895 | 978 | 49.6 | 407 | 456 46.3

>
A
Ab.\’ -
..:\‘_3 ----- Tt 0 ot o 0 0 1 0 00 o 40 3 .20 68 1 0 5 0 £ 1 5 4 20 3 554 2. 00 5 bt 4 2 0 5 5 G B 8 o 0 1
O’\
R
N
.\:9
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Temperature outputs from unexposed surface temperature U29 to U39

30.8 | 30.5 | 332 | 304 | 30.0 |
10 320 | 81.6 | 347 | 305 | 31.0 | 356 | 31.1 | 30.7 | 362 | 305 | 3025
20 330 | 322 | 47.0 | 313 | 31.5 | 49.0 | 32.3 | 31.7 | 505 | 308 |-304
30 | 352 (337|571 324332608348 | 339 | 628 31.6% 31.2
40 367 | 350 | 635 | 319 | 34.6 | 68.6 | 37.8 | 364 | 71.3 | 350 | 320
50 1388|367 691|334 364|742 | 41.2 | 301 | 7965 35.1 | 33.7
60 | 409 | 386 | 760 | 357 | 384 | 805 | 444 | 41.8 | 853 | 39.3 | 36.0
65 41.7 | 393 | 77.3 | 361 | 39.6 | 824 | 45.9 | 43.3.} 87.8 | 414 | 371
70 427 | 39.7 | 784 | 363 | 40.3 | 834 | 47.1 | 443 | 89.1 | 395 | 37.7
75 42.8 | 39.9 | 791 | 37.8 | 40.7 | 84.3 | 48.1.3M452 | 90.0 | 39.8 | 383
80 43.7 | 405 | 80.2 | 44.9 | 41.3 | 845 | 489 | 458 | 90.4 | 42.3 | 392
85 442 | 411 | 81.3 | 37.7 | 41.6 | 85.14°49.6 | 46,6 | 91.0 | 534 | 39.8
90 447 | 411 1819 | 37.0 | 421 | 85% | 499 | 47.0 | 916 | 580 | 404
95 | 453 | 415 | 82.0 | 374 | 424 858 | 504 | 47.7 | 914 | 57.0 | 408
100 | 455 | 414 | 831 | 39.9 | 426 | 86.3 | 511 | 480 | 924 | 493 | 415
105 460 | 415 | 835 | 40.9 k427 | 86.6 | 516 | 483 | 951 | 539 | 42.1
110 464 | 41.3 | 84.3 | 40| 429 | 86.8 | 52.4 | 485 | 98.7 | 516 | 425
115 | 465 | 41.5 | 849 (0.7 | 433 | 86.9 | 531 | 489 | 98.8 | 544 | 43.0
120 | 472 | 416 | 849 | 404 | 433 | 873 | 532 | 492 | 656 | 62.8 | 431
125 | 475 | 42.2 [586.8 | 41.0 | 447 | 885 | 53.3 | 496 | 521 | 60.7 | 46.8
130 | 475 | 426 | 89.8 | 409 | 449 | 90.8 | 53.5 | 50.1 | 49.9 | 55.8 | 473
131 478 |242.6 | 90.4 | 405 | 448 | 918 | 538 | 501 | 517 55.5 | 46.2
182 | 478 43.2 | 90.9 | 414 | 47.0 | 92.6 | 54.1 | 504 | 518 | 545 50,0
133|483 | 438 | 90.9 | 418 | 477 | 932 | 542 | 508 | 51.8 | 589 | 49.2
134 > 48.3 | 436 | 90.6 | 41.8 | 46.3 | 936 | 542 | 504 | 532 | 569 | 47.9
135 | 484 | 435 | 908 | 416 | 463 | 941 | 542 | 505 | 542 | 556 | 483
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Temperature outputs from unexposed surface temperature U40 to U43
. &

10 33.8 N
20 | 467 | 309 | 308 | 49, &
30 | 593 | 327 | 32.8 | 62.
40 70.7 | 348 | 351 |
50 822 | 37.7 | 37.7 |
60 86.6 | 41.3 | 40.7
65 87.7 | 43.0 | 424
70 88.2 | 44.4 | 437
75 88.6 | 45.9 | 44.7
80 90.1 | 47.9 | 45.8
85 91.1 | 49.0 | 47.1
90 | 924 | 504 | 47.7 | 10:
95 949 | 51.7 | 49.0 |
100 97.0 | 52.7 | 4956 |

- 105 | 982 | 538 | 50.2
110 98.9 | 54.0 | 50.8 | 1
115 ] 997 | 539 | 51.2.,
120 1012 | 55.2 | 518
125 | 101.1] 55.5 [851.7
130 | 100.9 | 566 | 525
131 | 100.7 |266.9 | 525 [172
132 | 10087 57.1 | 52.8 | 175
133|008 | 57.3 | 529 |
134 71014 | 575 | 527
135 1018 58.1 | 53.0

Og*" """"""""""""""""""" T
&
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The furnace pressure differential with respect to the atmosphere at 500 mm above notional floor level over the
test period was summarized in the following table.

6 2.3 75 18 &
10 14 80 0.7, O
15 24 85 92"
20 0.7 90 209
25 15 % T 13
30 2.1 100 J 0.9
35 -0.3 105 3 1.8
45 0.1 110 ~° -0.2
50 2.6 115 ,?3‘\' -2.8
55 0.7 1200° -0.3
60 3.0 495 0.1
65 2.4 5130 0.3
70 1.3 (g? 135 1.1
. é\,\-’ T
6.6 Ambiem Temperature &
The ambient temperature over the test period was asecorded and shown in Figure 9.
The ambient temperature at the. commencemeﬂ?of test was 27.3 °C.
Figure 9. Ambient temperature over theg@%\t period.
3 §“‘ —
. .QQ@ === Ambient Temp.
G 2
@ B
e A Q
- &
ot 20 (_)()
B
1) . gf’b
2 1Y
Fo
S st
& :
&"Q 0 llllllll B —— . - ; Aottt — - - - * * At t
. 0 20 40 60 80 100 120 140
Time (Minutes)

{TE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LI'D FORTE TESTING AND CONs

PAGE 25 of 32



UTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LID FORTE TESTING AND CONSULTANTS CO LD FOKTE TESTING AND CONS

REPORT ne.: IT19-051

TESTING A\ID CONSULTANTS CO., LTD.

6.7

Lateral Deflections

Measured lateral deflections over the test period were summarized in the below table. A positive measurement
indicates a movement towards into the furnace and vice versa. Measurements were taken in mm.

Maximum defiection of each specimen was BOLDED in the following table

o
e
>

D1 +0 +3 +5 +5 +5
D2 +0 | 45 | 45 | 46 | 47 | +6 | +5 | +5Y| +5
D3 +0 | +10 | +10 | +10 | +10 | 417 | +17 [ .SF17 | +16
< D4 +0 | +10 | +13 | +10 | +8 | +10 +13§‘-"'+11 +10
& D5 40 | #5 | +10 | +8 | +10 | +5 f‘-»_g@/ 45 | 45
D6 +0 | 12 | 414 | +14 | +14 | +14 14 | 114 | 414
D7 +0 | 47 | 412 | +12 | #12 | 132 | +12 | +12 | 112
D8 +0 | 12 | +14 | 14 | +14 LS4 | #14 | 14 | 114
-
6.8  Observations ok

x‘?

>
Significant behaviours of the specimen during the test period wen& summanzed in the following table. -
Photos taken during the test period were also attached. @' _

00.00 Test Started, & :

02.20 The interlayer of glass pagéls started reacted

05.18 Light smoke released t;dm top and vertical edges of the door Ieaf

09.14 The interlayer of g;a‘ss panels turn milky.

16.15 Area near the Jgft Side of the vision panel on the door leaf had stain mark.

20.30 The mid-height and the top edge of door leaf slightly bended towards the furnace.

30.00 _ No integity failure had occurred.

49.40 Smcd,@ released from the top right corner of door leaf wr[h dark stain marks.

£8.90 i?(l@d’fton fibre pad test was. carried out on area near ‘door lock. No ﬂammg or. glow}hg on

he cotton pad was abserved. ; _ A

60.00° .| No integrity failure had occurred.

60.3@57 The mid-height and the top edge of door leaf further bended towards the furnace.

4600 No integrity failure had occurred.

_&«\‘ﬁOBO The mid-height and the top left corner of door leaf further bended towards the furnace.
&*% ’ 117.08 Cotton fibre pad test was carried out on the glass pane of the overhead panel.
S No flaming or glowing on the cotton pad was observed.
: 118.02 Cotton fibre pad test was carried out on the top left corner of the door leaf. No flaming
or glowing on the cotton pad was observed.
120.00 No integrity failure had occurred.
135.31 Test was terminated at request of the Sponsor.
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6.9 Phoios

:

Photo 2. Unexposed surface of the specimens before test, (Left: Door A; Right: Door B)
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: Photo 4. Unexposed surface of the specimens at 60 minutes of test.
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Photo 6. Unexposed surface of the specimens at 120 minutes of test.
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Photo 8. Exposed surface of the specimens at after test. (Left: Door B; Right; Door A)
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The test on Door A was terminated after a test period of 135 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 were summarized in the following table.

Sustained Flaming

Continuous flaming for a period of time greater
than 10--seconds on unexposed surface

e
&

a4
135 inutes (No Failure)
&n

Insulation (I

Penetration of the gauge into the furnace C}O
Gap @6 mm | through the specimen and movable along a 150 X
Gauge mm gap & 135 minutes (No Failure)
@325 Penetration of the gauge into the furnace A 0
mm through the specimen N
Cotton Pad Ignition of the cotton pad = 135 minutes (No Failure)

‘ The performance Zgﬁgﬁh “insulation” shall
N automatically be assuried not to be satisfied - .
Integrity Failure when the “integ[ng criterion ceases to be 135 minutes (No Failure)
satisfied ~Y
06\ 135 minutes
> [Door Leaf] .
PSS (No Failure)
Average An ingréase of the average temperature of _ '
Temperature Rise ung%posed surface of the specimen above the [Glazed Overhead Panel] _135__fm|putes
;)rg,m'\ﬁal average temperature by more than 140°C - . .. (No:Failure)
&Y S o - 135 minutes
. «'Aoc’o (Glazed Element] | (No Failure)
P : 135 minutes
& [Door Leaf] (No Failure)
>
& 135 minutes
7 Glazed Overhead Panel )
'\‘“Fgﬁmgﬁa% 6 Rise An increase of temperature at any other point of [ ] (No Failure)
[Supppl ementary the specimens above the initial average
Procedure, I temperature by more than 180 °C [Door Frame] 135 mmutes
(No Failure)
135 minutes
[Glazed Element] (No Failure)
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§. Limitations

This report details the method of construction, the test conditions and the results obtained when the specific
element of construction described herein was tested following the procedure outlined in BS £N 1363-1, and _,
where appropriate BS EN 1363-2. Any significant deviation with respect to size, construction details, loa\ds»‘
stresses, and edge or end conditions other than those allowed under the field of direct apphcatnondn the
relevant test method was not covered by this report. o

Because of the nature of fire resistance testing and the consequent dnffuculty in quantifying the\urfcertamty of
measurement of fire resistance, it was-not possible to provide a stated degree of accuracy chf-he result.

This report may only be reproduced: in full by the Sponsor, without comment, abn@é\ement alteration or

addition, unless otherwise agreed with written approval by FORTE. @

,O¢

N
9. Field of Direct Application W
AN
The field of direct application defines the allowable changes to the te@f%pecimen following a successful fire

resistance test. These variations can be introduced automatical »yﬂnthout the need for the sponsor to seek

o

additional evaluation, calculation or approval. ,@v .
The series- of rules and guidelines were defined in C/aufse 13 F/eld of direct application of test results,
BS EN-1634-1: 2008 and relevant clauses and annﬁxbs Permitted variations away from the test specimen
include 1) materials and construction, 2) snz%xvanatlons -3) coverage of asymmetncal doorsets and
4) supporting constructions.. &} : :

The field of direct applications may only Q§def|ned followmg the identification of classmcatlon( s). The field of

&
direct and, where applicable, extendeQ(épphcatnon will be included in classification relevant documents.
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