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v 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, shutte&\\
and openable window assemb/ies and elements of building hardware Part 1: Fire resistance tests for d@b?\g,'
shutters and openable windows” and particular requirements in BS EN 1363-1: 1999 “Fire resistarnce #sts —
Part 1: General requirements”. | @Q‘\\\w
The test subjects were a double acting double-leaf composite timber door with two glazedq@@%lents,, namely
‘Door A, and a flush type single acting single-leaf composite timber door with a glazed e!e@%ﬁ, namely Door B.
‘The specimens were supplied for test by Garish Crown Fire Engineering & Consultancgéﬁ?i Shun Hing Fire Rated
Building Materials Limited, the Sponsors. &Q\“‘*
This report contained test results and details for Door A and test results and etails for Door B was recorded in
- other reports, numbered T15-045 / IT15-047. -~ @5

Door A achievéd the following fire resistance:

INTEGRITY  (E)

Sustained Flaming | Max. Temp. Rise(l,) 139 Minutes

Gap Gauge 139 Minute%q} | Average Temp. Rise 139 Minutes

Cotton Pad - 139 Mi@t%s Max. Temp. Rise (1) 139 Minutes
| W‘{;\\Q Average Temp. Rise 139 Minutes
o Max. Temp. Rise 139 Minutes
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2. . Test Information

Test Laboratory: FORTE Testing and Consultants Company Limited \w@(
; West Side of Huan Xiang. Shan, Xin Yu Road, Shajin, Baoan District, §
Test Location: ; ; g R
- Shenzhen, Guangdong Province, China. G

- Garish Grown Fire Engineering & Consultancy

T Bpungor: ~ Shun Hing Wood Working Company Limited A
Specimen Manufacturer: Shun Hing Wood Working Company Limited @\V
ID no. of the Specimen: _Door A: OT 16-011A; Door B: T 15-011B g
Date Received: 2015-01-09 <<\‘
e QT 15-011 \
. *With this test, separate report for gach spemgqe%’was required by the
Test Number: ~-Sponsars. )
A total of two sets of report (Report RESIT15-005 and 1T15- 046) had
issued on specimen named Door AL
' Date Tested: 2015-01-16 Start Tyﬁé 10:50
:-zz?(::]-‘l::s't QREIalor - s Cheng San Mei, Sar:ejﬁt  Ms. Dong Xingmei
Witness of the Test: Mr K. W Yip - Offl@?ﬂ Delegate of the Sponsor
. )
Report Issue Record: Version1 - 2015-03-10

\5\)
3. Construction Details of S@é\:lmen
3.1 Specimen Descnpho B

%»“

3.11  Door Frame %

The composite door fr. overall sized 1653 mm (width) x 2858 mm (height). The sectional dimension of the
rectangular doorfrapge\was 45 mm (w) x 100 mm (thick).

The sub-frame was-made with film plywood sized 87 mm (w) x 18 mm (t). The sub-frame was fixed, into the
‘concrete sup mg frame by M10 x 135 mm (l) wood screws with plastic sleeves at approximate 620 mm to
670 mrQ _eentre to centre. There were 4 numbers of fixing at each jamb and 3 numbers at the head of door
frame

T e\@oorframe was made of wooden post that protected by 2 mm (t) intumescent pad and 5 mm (t) fire board,
tt{én finished with 3 mm (t) timber facing. The door frame fixed onto the sub-frame by M4 x 40 mm (long)
\screws at approximate 200 mm to 250 mm centre to centre. There were 14 numbers of fixings on each vertical
“jamb and 24 numbers on the head of the door frame.

- Wooden architraves sized 50 mm (w) x 15 mm (t) were fixed over the door frame on exposed side. The

architraves were fixed by screws at approximate of 300 - 400 mm centre to centre.

2 number of 20 mm ( ) x 4 mm (t) intumescent seal with plastic fins were fitted into the grooves at the head
-and each jamb with 5 mm separatlon between two seals.

The intumescent seals with plastic fins were interrupted at top pivot.
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& FORTE REPORT no.: IT 15-005

ILSHNC AND CONSULTANTS CO., LTD,

2. mm (t) intu_mescent pad was fitted underneath the ‘intUmescent seals.
The space between door frame and sub-frame was filled with ceramic fibre and lined up with fire sealant.

&S

2 Door Leaves ‘ B
The specimen comprised of two unequal width door leaf: an active leaf sized 1050 mm (w) x 2800 mm r&\«x
62 mm (t) and an inactive leaf sized 500 mm (w) x 2800 (h) x 62 mm (t). The stiles and rails were %ée of
‘3 numbers of 25 mm (w) x 32 mm (t) wooden slabs. The space between stiles and rails were @I with
32 mm (t) perlite core. Both sides of the door core were covered by triple layer of 5 mm + 3 mm&%’f mm (t)
fire board and finished by a layer of 4 mm (t) medium density fibre (MDF) board facing on fire exposed side and
a layer of 4 mm (t) plywood facing on the non-fire exposed side. The fire board was fixed o@%e door core by
glue and screws and the facing was fixed onto the sub-facing by glue. L
The specimen was an non-rebated round meeting edge. <<
2 number of 20 mm (w) x 4 mm (t) intumescent seal with plas‘uc fins was fé@tﬁ into the groove along the

~meeting edge on the active door leaf with 5 mm separation between two seals

1 number of 38 mm (w) x‘4 mm (t) intUmescent seal was fitted into the g@ﬁve along the meeting edge on the

“inactive door leaf. (D

1 number of 38 mm (w) x 4 mm (t) intumescent seal was fitted lntogfquroove along the top edges and pivoted
edge on each door leaf. o
1 .number of 20 mm (w) x 4 mm (t) intumescent seal with pla,stm fins and 2 numbers of 10 mm (w) x 4 mm (t)
intumescent seal with plastic fins was fitted together into Ihgjéroove along the bottom edge of each door leaf.

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

The width of intumescent seal was pamally reduced atﬂush bolt positions.

The door sub-lipping was made of 3 mm (t) fire bQ%Rd and the door Ilppmg was made of wooden strip.

A ko
313 Glazed Flements O

The specimen comprised of two glazed e&l@f\bnts on the active door leaf.

The upper glazed element was visual@@slzed of 210 mm (w) x 1560 mm (h). The upper glazed element was
installed 350 mm away from the dge and 300 mm away from the meeting edge of the door leaf. The lower
glazed element was visually sized of 260 mm (w) x 260 mm (h). The lower glazed element was installed
194 mm below the top ed eﬁ% 200 mm away from the meeting edge.

Each glazed element cqr@ iSted of a plece of 42 mm (t) glass pane. The glass panes were set and lined with
ceramic fibre then cl m*ped with 1.5 mm (t) metal plate & angle and timber glazing beads. The glazing beads on
both side was chamered with size 45 mm (width, parallel to the glass) x 12 mm (thick, perpendicular to the
glass). The gl@iﬁg beads were fixed onto the door leaf by screws at approximate 150 mm - 300 mm centre to
centre. . i

Cos

The gag@‘ﬁetween glazing beads and glass pane were caulked with fire sealant.

3 @? lronmongery
\T:‘ach door leaf was supported into the door frame by top pivot and floor hinge.
& \ -Arim lock with cylinder was mstalled 1000 mm above the bottom edge of the active leaf.
@QO ‘A lever handle was installed 1100 mm above the bottom edge of the active leaf on the non-fire exposed side.
\-\\% A flush boyl_t;was installed at the top and another at the bottom of the meeting edge on the inactive leaf.
y ‘Intumescent materials and fire sealant were applied to mortised area for ironmongeries.
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l TESTING AND CO’\SULTANTS CO LTD,

32 Material Schedule

REPORT no.: IT 15-005

Parts specifications were summarized in the followmg tables.
A star mark “*” indicates those not venfled by FORTE.

DoorA Q;}
Door Frame ‘ CP
‘Manufacturer: Shun Hing Wood Working Company Limited e
Material: Hardwood A
T 550 - 700 kg/m** o
Moisture Content: {2 St N

‘Overall Sizes: 1653 mm x 2858 mm g

Dimensions: | 45mmx 100 mm B

‘ Connectlon Method of Door Frame By Tongue and Groove Joint and Fixed &xﬁ mm x 50 mm Screws or

Head and Jambs:

Nails 20

Fixing Method to Sub-frame:

By M4 x 40 mm Screws at ApchBﬁate 200 mm to 250 mm Centre to
Gentre . <\

Gap Filling between Door Frame and
Sub-frame ‘

Ceramic Fibre and FIl‘E“SQ@%ﬂT

:“
Sub-frame »&%
Manufacturer: _Shun Hing qu\d Working Company Limited
Material: Film PIngoH
Density: . 350 kg
Sizes: 87.mm x 18 mm_

Fixing Method to Concrete Supportmg

v\{é?y M10 x 135 mm Wood Screws with Plastic Sleeves at Approximate

Frame: A\“ 620 mm to 670 mm Centre to Centre.
B
2 N
Architraves K
‘Manufacturer: & Shun Hing Wood Working Company Limited
Material: & _Hardwood
Density: .. & 550 - 700 kg/m**
'Moisture Conte@\ 21T %
‘Sizes; ‘LSJ ' 50 mm x 15 mm
Fixing Method | By Screws at Approximate of 300 - 400 mm Gentre to Centre.
‘ 6\3 2 i i e
O
\H\*\ < s i e
S
&
\\\“J
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REPORT no.: IT 15-005

‘Door Leaves ‘
‘Manufacturer: Shun Hing Wood Working Company Limited
Overall Sizes: (1050+500) mm x 2800 mm x 62 mm <
Material: Softwood * &

; : Main Stiles and Rails - 3 x 25 mm i

& (-t Mid Rails and Aparture of Glazed Element - 25 mm i

<5} : Q
2| [ Thickness: 32 mm el
‘ Density: - 350 - 450 kg/m®* P

_Moisture Content: 1247 %> i
Material; | Perlite PR

IR0, AU L : g

gl Thickness: 32mm @V‘

| Density: | 380 kg/m® * D
; e S

Fire Board '\3’Q

Supplier: s Shun Hing Wood Workmg Comgénif Limited

Brand: Gemtree * S
Material: Magnesium Oxide *

Density: 950 kg/m** i
Thicknss: 3 mm - Sub-facmgg&\the Door Leaf and Sub-lipping of the Door Leaf

5 mm - Door Frafe and Sub-facing of the Door Leaf

Door. Leaves Facmg

Q

Suppher Shuq&ﬁﬁg Wood Workmg Company Limited
FirecExposed Side - Medium Density Fibre Board

Material : N\{’)@;—Eﬂre Exposed Side - Plywood

Thickness: “‘Q*‘ 4 mm

Lipping iR

Manufacturer; Rl Shun Hing Wood Working Company Limited

Material: o Hardwood

Density: s 550 - 700 kg/m**

Moisture Content>" 12-17% *

Thickness: ..% | 10mm

: \w :

Glassglj'ane Upper

Su{iﬁher Shenzhen Zhong Xin Chang Technology Company Limited
{V'B?an_d:” Ying Mu *

Thickness: 42 mm

Overall Sizes:: 260 mm x 1610 mm

Visual Sizes: : 210 mm x 1560 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

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’
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TESTF\IG A\ID CONSULTANTS CO., LTD.

‘Glass Pane Lower

REPORT no.: IT 15-005

Shenzhen Longdian Sci-tech Industrila Company Limited

: _Suppller :
Brand: Ying Mu * \y\@\(
‘Thickness: 42 mm . S
‘Overall Sizes: 310 mm x 310 mm o

Visual Sizes: : 260 mm x 260 mm R
Depth of Cover of Glass Edge: 125 mm.., . N\

Set and Lined with Ceramic Flbre then Clamped. wnth@ mm Metal

Fhing Method. Plate and Timber Glazing Beads /;\) 2
i Glazed Aperture Limng <<\\
Ak Suppher Garish Crown Fire Englneenng & Consultan@‘y\
Brand: | Ying Mu * O
Material: Ceramic Fibre Tape o
‘ Thickness' cran 5 mm - Clamped between the GIas? Pane and the Metal Angle
‘ ' 2 mm - Set below the Glasg\F!afﬁe
! 5
Glazing Bead '\*‘”
- Manufacturer: Shun H|ng Wooq \Mb\rkmg Company Limited
eoiaenale s Hardwood O
- Sizes: 45 mm x 12%Im

'\

550 - 7(90‘kg/m3*

Density of Tlmber Glazing Bead:
Fixing Method:

By S\c'}ews at Approxmate 150 mm - 300 mm Centre to Centre.

‘ Top Pivot and Floor Spring Hinge

N
,&\O

i o.\\ Tung Fat Ho Building Material Commy Hardware Company
Supplier | Limited Limited
Brand: 9 Exidor * Commy
Model: O 2950-EN1-4-NHO-SPO-DA-SS * | NH-2000-450 *
Material: o S Stamless Steel * | Stainless Steel *
@
Rim Lock and((fJFlmder
Supplser | Gommy Hardware Company Limited
B \w e
Madal:” LK 5588 *
,\&&%rlal: Stainless Steel *

Lever Handle

supplier:

Garish Crown Fire Engineering & Consultancy

Material;

Stainless Steel *

" Location Applied;

[ At 1100 mm above the Bottom Edge of the Active Leaf on the Non-fire

Exposed Side
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TESTING AND CONSUL TANTS CO,, LTD,

REPORT na.: IT 15-005

Flush Bolt :
Supplier: Shun Hing Wood Working Company Limited L
Model: Not Provided P
Material: Stainless Steel * &7
ki 200 mm - At the Top Meeting Edge of the Inactive Door Leaf e
‘S.'Ze" 150 mm - At the. Bottom Meeting Edge of the Inactive Door Leat\é”
) ‘ B o
Intumescent Material ‘ ' &
ST S Garish Grown Fire Engineering & Consultancy o
' Brand: e Ying o
?Door Fra;ne‘ o M}Ode]::“:'w”‘ | ..YM2_004 : \4\\%‘
Size: | 20 mm x 4 mm- o
Top and Pivoted Edge Model: | YM3804 e s S
of Door Léaf Size: 38 mm x4 mm e
Meeting Edge on Model: - YM2004 g ;
Active Door Leaf Size: . 20 mm x 4 mm A
" Meeting Edge on ~ |Model: YM3804 R
Inactive Door Leaf ~ [Size: . | 38mmx4mm N
‘Bottom Edge on Each  |Model: ~ | YM1004 X | Ym2004
Door Leaf Size: 10 mm x4 mme> 20 mm x4 mm
: Al L e s
Intumescent Pad 0\
‘Supplier; ”GarlsLt%rown Fire Engineering & Consultancy
Brand: YingMu
‘Model: ,mpmo *
Thickness: - O 2mm
‘ : T & | Atthe Concealed Faces of the Ironmongeries and Underneath the
chatlon_ Hpglied: A'\{\&b Intumescent Seals
: ‘ i
Fire Sealant ' “\\\Q
Supplier: Y Garish Crown Fire Engineering & Consultancy
Brand: SO Firemate
Locatlons OLCASDIICEI'[IOH Between the Gap Along the Door Frame, Sub- frame and the Test Frame
\ Glue h\}
‘Sl@'her Shun Hing Wood Working Company Limited
.Brand: Not Provided
Q-\\\ Type: RS
s
N
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TESTING AND LONSULTANTS CQO., LTD.

4, Speolmen Condition
4.1 Selection of the Specimen Q%
- The specimen was selected by the Sponsor and submitted to the Test Location. FORTE did not involve rnga?e
: eleotlon of the specimen.
All the components of the test specimen were supplied by the Sponsor.
| 4.2 . Verification of the Specimen
One specimen was transferred to the Test Locatron on 2015-01-09 by the Sponsor. Cf{)
In sect/on 3.2 of this report items which had been verified by FORTE was clearly @%ﬂtmed and distinguished

from those rerrng on Sponsor s declaration. C\Q

O
s

: The specimen was fixed into a supportlng construction made of fullxy%e%n%d reinforced normal densrty concrete
slabs provided by FORTE. Door A was installed into one sized 169@}1m w) x 2875 mm (h).

4.3 Supportmg Constructron

&V
44 Instaliation of the Specimen @\H
The specimen was assembled and installed by wq@e\’s delegated by the Sponsor from 2015-01-10 to
1 2015-01-13. ) g
. T e - ’ O\
4.5  Specimen Conditioning Qy:\\e}

The specimen was stored in the Test Lgea}on from 2015-01-09, the date which specimen was received, to
2015-01-16, the date which fire resrs@h%e test performed

The average environment param@% in the Test Location within this period were:

‘ Ambient Témperatdre("(:js ' Relative Humidity (%)

4.6 Dlrectrorgp(?ﬁre Side and Others

The Sponsoro(desrgnated and installed that door leaves on specimen could be swung inward or outward the
‘furnacgv
The@door was UNLATCHED and UNLOCKED; the flush bolts were UNBOLTED during the test.

.'®'r"""""'" """ ' 3 Al b i rhy e
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FORTE ‘ REPORT no.: IT 15-005

TESTING AND CONSULTANTS CO., LTD,

5. Test Method

| 5.1 Pre test Condmonmg \\é
‘ S8
“The pre-test condrtronrng of the specimen was carried out on 2015- 01 15 prior to the fire test with referencgte
BSEN 1634-1: 2008 and clause 5.1, BS EN 14600: 2005. %

‘52  Ambient Témperature \J\\w

‘The ambrent temperature was measured by mineral insulated metal sheathed type K the@?nocouple The
measunng junction was screened by two concentric plastic pipes from radiated heat and g%ﬂght ata posmon
approxrmate 1500 mm away the test construction. <<\

5.3 Heatmg Condition C_\O

The average temperature inside the furnace was monltored and controlled threughout the test according to the
standard heating curve stated in BS EN 1363-1 11999 given by the equatjg

T = 345 l0g,, (B8t+1) + 20 N\@b
| A
Where, V\\J\\?
T is the average furnace temperature, in degree Cete:r&s
t s the time, in minutes : \

‘The temperature msrde the furnace was measurqﬁn conformity with BS EN 1363-1; 1999 by 9 numbers of
‘plate thermometers. These thermometers we{e\evenly distributed over a vertical plane approximately 100 mm
from the exposed surface of the test constsu%tron

The positions of furnace thermocoupég:s”are shown in Figure 1.
e u&\&.--- » - e

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 12 of 31



FORTE REPORT no.: IT 15-005

H:S TING AND (O\‘SLIL[’ANTS CO., LTD.

5.4 - Unexpcsed Surface Temperature
:The unexposed surfaCe temperatures of the specimen were measured by 30 numbers of type K thermocouples. \Q
\L

The temperature rise was calculated by subtracting the initial average temperature from the unexpose@
:temperature measured. , Q\.

The Specimen was evaluated against.the maximum temperature rise criterion given by normal pnog%ure -
Classn‘rcatrcn I, at the request of the Sponsor.

jThese thermocouples were positioned and fixed on unexposed surface of the test specrm@@vconformrty with

BS EN 1634-1: 2008. &L
The positions of unexposed surface temperature measurement points are shown @Qﬁrgure 3. The locations of
thermocouples are explamed in the followrng table. (}Q

Thermocouple | Descriptin
Ut-U5 | Door Leaves | For average and max{num unexposed surface temperature rise

3 \9) o v
For maximum unex?)osed surface temperature rise

‘ (Normal Prog&dure ).
- U14-U18 Door Frame For maﬂnymrm unexposed surface temperature rise

U19-U20 | Glazed Elements FO@verage and maximum unexposed surface temperature rise
: U21= U22 Glazed Elements

U6 -u13 Door Leaves

\Qiﬁpr maximum unexposed surface temperature rise

»O*" | For additional temperature rise information.
U23 - U30 Door Leaves . &> ‘
0\\ Data show in Appendix A
@“\\

9.0  Pressure Condrtrd@\

The pressure inside. tﬁe‘ furnace was continuously monitored in compliance with BS EN 1363-1: 1999 during
the whole test. que%ressure ata point 500 mm above the notional floor level was to be maintained 0 + 5 Pa by
five mrnutes@m commencement of the test and 0 + 3 Pa that from ten minutes onwards with respect to the

atmcsp{ere
5%6 Deﬂectron Measurements

“ﬁeasurements of the deﬂectron of the test specimen were taken with a steel rule from cross line laser across the

\b top, mid-height and bottom of the specimen.

L
} '\@Q

& The positions of deflection measurement points are shown in Figure 4.
X ; k=l
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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 :
61 Retention Forces r \%g
iThe retention forces on each door leaf of the specrmen for each direction of opening were determined. @e\}
‘ respectrve hlghest gauge measurements are summartzed in the following table. QSUQ

Leaf Push Pull QJ;\\*\Q”

* Active 115.8N 147.6N @«@

© Inactive 18020 1 120N N
e <>

6.2 . Gaps Measurement Q\\&\

Prrmary gaps of the spemmen were measured and summarized in the followmqégbte

Measurements were taken |n mm : o O
i DO T LT D TS TN RS AN S i S5 rine
Measured 6Kﬁ
Gap L
Minimum  Maximum = Average B
SR B o < R R B LD
g X
i 2.9 4.8 oA e
X 05 4.8 2.5 &
ﬂ\\ s
>
>
O
N
i
&
08
&
&>
s
. C.;QQ
0
Ko
AT
.5\\”&\
N
AT
s
&
d\\
.&@Q ;
N
>
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6'3  Furnace Temberature

The furnace average temperature over the test period is shown in Frgure 0, Q

‘ Frgure 5 Furnace average temperature over the test perrod QQ\L}
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‘ 6.4  Unexposed Surface Temperature Rise
6.4.1  Fixed Surface Thermocouples — Door Leaves and Door Frame

‘ \i§
The temperature nses of unexposed surface on door leaves and door frame measured by fixed surfac\
‘thermocouples over the test period are shown in F/gure B 60 CQ
Frgure 6. Average and maxnmum temperature rise on door leaves and door frame over the test penod\,@o
: : &
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6.4.2 = Fixed 'Su‘r“,fac‘ej Thermocouples — Glazed Elements -
The temperature rises of unexposed surface of glazed elements measured by fixed surface thermocouples over

the test period are shown in Figure 7. : &N\\
. — . — . e
Figure 7. Average and maximum temperature rise on the glazed elements over the test period. ‘B*Q
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‘ 6.4.3 | leed Surface Thermocouules Detalled Temnerature Records

, ‘The outputs of the unexposed surface thermocouples on the specimen were summarized in the following tables. <
Measurements were taken in °C. V&

Discard - Thermocouple U7 was dysfunctlon at 16 minute to 31 minute of the test, therefore the date obtalnegq
ffrom U7 within this penod was dlscarded

: ( Temperature outputs from unexposed surface temperature U1 to U11 e T \“e
U1 _ u2 U3 U4

Time (min)

] 5| | )| 128 {
code o e elae ] reR 48] 163 14 | 122 | 12 (981 | 140 | 141
20 | 175 | 174 | 183 | 180 | 175 | 165 |Discard | 1685 169 | 170 | 167
A0 | 8ga i isE 2097 oy 5 [l 399 ey 0 Diseard @.4 315 810 | 807
40 559 | 525 | 535 | 454 | 495 | 468 | 5541 48.7 | 499 | 521 | 494
750, | 665 | 627 . 668 | 62.0 | 61.8 | 595 | 639 | 617 | 612 | 641 | 587
60 | 69.7 | 671 | 706 | 69.6 | 67.8 | 644 [>B7.4 | 66.3 | 656 | 68.6 | 63.9
70 702 | 681 | 711 | 71.3 | 699 | 668>] 68.0 | 67.3 | 663 | 70.2 | 66.3
80 | 69.6 | 69.2 | 71.0 | 714 | 70.9 |75 | 678 | 681 | 67.9 | 706 | 67.8
90 | 697 | 705 | 71.8 | 714 | 7240 683 | 688 | 69.4 | 691 | 70.9 | 687
ST T R T R ‘z@?é 68.1 | 68.7 | 70.1 | 69.7 | 70.8 | 68.7
92 | .69.7 | 709 | 715 "71% 72.6 | 681 | 688 | 70.2 | 70.2 | 70.8 | 68.8
93, | 698 | 7.0 | 75| @8 | 725 | 683 | 690 | 703 | 704 | 709 | 69.1
94 | 700 | 72 | 715,475 | 725 | 685 | 69.0 | 703 | 706 | 710 | 69.3
I N S R ™1 716 | 728 | 688 | 601 | 712 | 712 | 712 | 695
100 | 704 | 752 |28 | 719 | 764 | 687 | 699 | 783 | 782 | 723 | 702
10788 8842(\\ 80.3 | 736 | 89.0 | 744 | 791 | 912 | 90.2 | 79.2 | 75.1
120 8477@.1 88.8 | 81.6 | 99.9 | 89.7 | 89.8 | 99.2 | 984 | 90.4 | 84.9
130 | 940071041 | 956 | 919 | 100.1 | 934 | 980 | 884 | 1056 | 965 | 94.1
485 ‘;95'34 108.0 | 98.8 | 96.2 | 101.3 | 959 | 100.8 | 87.3 | 108.4 | 99.3 | 98.1
136 _5°98.1 | 1091 | 995 | 968 | 1025 | 96.1 | 1013 | 88.1 | 109.4 | 100.4 | 988
135> | 99.0 | 1105 | 100.2 | 97.8 | 1029 | 97.3 | 101.9 | 885 | 110.0 | 1008 | 99.7
o488 | 994 | 1117 | 1008 | 98.6 | 1034 | 98.0 | 1025 | 886 | 110.1 | 101.3 | 100.6
S 139 | 996 | 1129|1009 | 989 | 1039 | 98:3 | 102.8 | 895 | 109.2 | 101.6 | 101.1
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Temperature odtputsffomunexno‘séd surface temperatu}e Ui2to _U22

fl Time (min) U112 U13 Ui4 u15 | u16 ui7
SRR R 9 3528
10 . | 146 | 158 | 140 | 180 | 358 | 25.7 | 368 | 144 | 152 | 165 | 1945
Lot e F T B B T S S . T R TR SRR LV G R T R 29.8,4,26.3
800" | AR5 | 480 | 1480 198 426 | 249 070 | 361 ] 402 | 4sR| 387
40 | 589 | 60.6 | 16.6 | 21.8 | 55.8 | 268 | 34.0 | 46.2 | 504 (9534 | 4858
50 | 652 | 658 | 194 | 253 | 444 | 303 | 37.3 | 542 | 585°] 61.6 | 568
60 | 689 | 676 | 241 | 30.0 | 485 | 350 | 425 | 59.9 645 | 671 | 6238
70 | 714 | 690 | 311 | 349 | 581 | 402 | 47.3 | 6p] 687 | 708 | 668
280 | 758 70.9 | 38:6-]30.9"] 61,5 460 | BT [ 922 | 720 | 787 | 7000
90 857 | 753 | 44.0 | 46.0 | 74.0 | 515 | 56450 762 | 749 | 756 | 72.8
91 87.5 | 76.6 | 44.7 | 465 | 747 | 51.9 [\859 | 764 | 751 | 756 | 72.8
92 88.4 | 77.7 | 452 | 47.0 | 750 | 52.4<F 567 | 76.7 | 755 | 75.6 | 73.0
93 894 | 79.2 | 458 | 478 | 750 | &8 | 5727 | 770 | 757 | 75.8 | 730
94 90.6 | 80.4 | 465 | 48.6 | 77.4%>53.6 | 585 | 77.3 | 76.1 | 76.0 | 734
95 | 918 | 81.8 | 47.1 | 495 | 789 | 542 | 590 | 776 | 763 | 76.3 | 733
00 f 077008910 498 | 528 {9872 [ 570 | 608 | 784 | 772 | 772 | 748
110 | 106.4 | 100:4 | 551 | 60g>] 101.0 | 625 | 68.4 | 79.0 | 782 | 795 | 76.0
120 | 112.3 | 1081 | 60.5 [B6.7 | 116.1 | 679 | 749 | 798 | 825 | 82.9 | 77.4
130 | 115.4 | 108.8 | 640" 70.6 | 119.3 | 73.0 | 80.6 | 90.0 | 86.0 | 83.0 | 795
185 | 1199 | 1121 | %53 | 728 | 1158 | 758 | 836 | 90.2 | 88.0 | 84.8 | 806
136 | 121.3 | 1138 654 | 733 [127.0 | 760 | 837 | 905 | 87.8 | 859 | 802
137 | 1224 | 2940 | 657 | 73.3 | 1246 | 769 | 847 | 90.7 | 88.0 | 86.8 | 80.9

138 | 122959114.5 | 661 | 74.6 | 1289 | 77.2 | 853 | 91.6 | 875 | 87.4 | 822
139 | 1688 | 1150 | 665 | 745 [ 127.2 | 77.0 | 86.0 | 91.4 | 87.3 | 879 | 812

4 \KJ !
: \\*Q
A
R
. .:;\*\
i
&
&
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‘ 6*5“ Pressure

The furnace pressure dtfferentral with respect to the atmosphere at 500 mm above notional floor level over the &

test perrod is summanzed in the followrng table

REPORT no.: IT 15-005

Tlme (mln) Pressure ' Trme (mm) Pressure Time (min)
R, BT R ‘ '
10 0.2
155 i
20 i
95 0.3
N T
_________ % i
40 12
45 0.5
50 0.8
Prpes o i ' OO
6.6  Ambient Temperature )\{\\

The ambient temperature over the test period was rgf;%tded and shown in Figure 8.

The ambient temperature at the cemmencemer@@t test was 15.6°C.

‘ Flgure 8. Ambrent temperature over the@t period.
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6.7 Lateral Deﬂeetions

" Measured Iateral deflectlons over the test period are summarized in the following table. A positive measurement <

indicates a movement towards into the furnace and vice versa, %\&
‘Measurements were taken in mm. CJOQ
: MaX|mum deflectlon value of the specumen was bolded at the followmg table Q;Eu

.’\\

: Posmon\Tlme (mm) 0 20 40 60 ‘ 0

DU 0 R0 E | w7 [T [0 w0 T o
N T +0| 7 | +14| +15| +12 | +15] +15 | +15 o
L +0[ +15]+26 | +38 | +44 | +48 | +53| +56| &
D4 +0 | +13 | +27 | +37 | +47 | 452 | 472 | +82 ,\o\*
D5 +0 | +19 | +31 | +40 | +47 | +63 | +70 | +77Y
D6 | 0| +13|+24| +33 ] +39 | +50 | 55157
D7 40| #4140 | -1 | 5[ 6] -
D8 40| 43 | 45 | +7 | +8 | +1045F13 | +11
D9 | 40| +9 | +10| +15| +16 Ktt% +23 | +25
DI040 | +2 | +2 | +4 | +29°+2 | +4 | +0
6.8 Observatlons : Q\

Slgmflcant behaviours of the spemmen dunngfﬁte test period are summarized in the following table.

Photos taken durlng the test penod are Q& attached.

‘ Tlme (min.sec)  Observation urum unexposed side)
00.00 ‘

00.45 - Smgkye released from the right hmged edge and the head of door leaf.
02.36 {;%rrge amount of the smoke released from the door gaps.
o
h I
0412 O{\\Q Interlayer of the upper glass pane reacted.

<& | “Pop” sound was heard from the specimen.
} Staining mark appeared around the doorframe
M4 Interlayer of the glass panes reacted.

\@\}U 2017 ~ The interlayer of upper glass pane turned yelt_owish brown. The interlayer of lower glass
, \C;\*\ i pane turned milky.
Q’\\ 30.00 | No integrity failure had occurred.
. %@Q 31 26 | The smoke released from the head of door frame.
N AN s ~ Smoke release reduced.

33.29 ' | Themiddle of door leaves bended towards into the furnace.
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;Q\

| Time (min.sec) T

Observation Cont’d (from unexposed side)

D

4949 The smoke released from the left corner of active door leaf and the top of meeting 4
' edge. N
4513 - | "The smoke released from the bottom of the right jamb. QQ\
54.13 The smoke released from top left corner increased. e
160.00 No integrity failure had occurred. ‘ s
'GOr )5 ~ Cotton fibre pad test was carried out at top. left corner of the actn@%oor leaf. No
i - flaming or glowrng was observed on the cotton pad f@
6 130 - Cotton fibre pad test was carried out at bottom of the right ramﬂiﬂo flaming or glowing
: was observed on the cotton pad. Q\\
6843 Smoke started to release from the left bottom of left ja[gb/
72.16 Smoke started released from the top right corner egébecrmen
78.47 Smoke started to release from the door lock. Sgternmg mark appeared around the door
lock. \w
88.02 Reacted intumescent seal was observedtat the upper part of the meeting edge.
90.00 | No integrity failure had eceurredQ o
- 198.32 L red spo’r was observed at Ioweﬁ%ortron of upper glass pane.
100.18 The red spot turned to sel)\d&/hrte color again.
: e - Red spots appeared\ﬁt ‘the upper glass pane and turned into yellowrsh brown color
100.50 again. \\Q
' The glass pqee%rned dark and red in the middle portion.
102.54 The smq@elease from lockset reduced. No crack on the glass pane.
Cottqﬁﬁﬁt;re pad test was carried out at top meeting edge. No flaming or glowing was
113.54 QDS%}VBG on the cotton pad.
AD \“\T he middle of door leaves bended further towards |nto the furnace.
120. 00 FQ@\ " No integrity failure had occurred.
M%‘LV Cotton fibre pad test was carried out at top meeting edge. No ﬂammg or glowrng was

observed on the cotton pad.

‘meeting edge.

White reacted intumescent materral was observed along the upper portion of the

Cotton fibre pad test was carried out at top left corner of the active door leaf. No
flaming or glowing was observed on the cotton pad.

136.23

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

139.13

 Test was terminavtedv‘ at request of the Sponsor,
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BBt

leta 2. Unexposed surface of the spemmen just after the commencement of test. (Left: Door A; Right: Door B)
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oS
o
| &
&
’;\Q'

: Photo 3. 'U‘ﬁexposed‘surfa‘ce of the f'spieAcimén at Q@?ﬁinute of 'tes't."

Photo 4, Unexposed surface of the specimen at 70 minute of test.
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Photo 5. Unexposed surface of the specimen at Qg\ﬁanute of test.

Gl PRSI

Photo b‘ Unexposed surface of the specimen at 120 minute of test.
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Photo 8. Exposed surface of the specimen after the test. (Left: Door B; Right: Door A)
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7. Test Results

The test on Specimen, Door A was terminated after a test period of 139 minutes at request of the Sponsor. G

‘The test data obtained from the fire resistance test was assessed against performance criteria grvenﬂq}r
BS EN 1634 1: 2008. The test results are summarized in the following table. Qo

f Performance Criteria

Elapsed Time keiore Failure
Occurrence

1§9\mlnutes (No Farlure)

Criteria of Failure Description

Sustained Flaming

‘ Penetratron of the gauge mto the furnace through the 0\“
@6 mm O
‘Gap e .| specimen and movable along a 150 mm gap N ) !
| Gauge i Penetratlon of the gauge into the furnace through@b 198 minies (N Fellire)
@25 mm i
: specimen ‘\
| Cotton Pad Ignition of the cotton pad ; o 139 minutes (No Failure)

| Performance Criteria
Insulation (I) '

Elapsed Time bture Failure

Criteria of Failure Descripticn

________ il 5 S Occurrence
: The 'performance cn@rlon “insulation”  ‘shall
| Integrity Failure - automatically be assu éit not to be satisfied when the 139 minutes (No Failure)
“rntegnty" criterion c‘e&‘es fo be satrsfled
0\‘ ;
: An mcrease e{ffhe average temperature of unexposed [Door Leaves] 18 mrn e
Average (No Failure)
Vs Rise surface ofcthe specimen above the initial average :
i i P ‘ tempel:@t‘lh’e by more than 140 C [Glazed E|ements] 139 ml'nUteS
;&\ - (No Failure)
Q& i
. 139 minutes
x@ . : : L [Door Leaves] LA
Nt {o\\ An increase of temperature at perimeter frame of the (No Failure)
TR R %@ | doorset or openable window above the initial average 139 minutes
r[Nor?n al Pr Cdure temperature by more than 360 °C; and any other point [Door Frame] :
e '&Qge ' of the specimen above the initial ae1209 temperature by (orFRLlre)
’ &@* more than 180 °C S 139 minutes
iy A [Glazed Elements] ,
G (No Failure)
\ [0{)’
Y
S
: 0'\& ;
g
N
ST
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TESTING AND CONSULTANTS CO., LTD,

8. Limitations

This report details the method of construction, the test conditions and the results obtained when the specrtre
element of construction described herein was tested following the procedure outiined in BS EN 1363- I\em
where appropriate BS EN 1363-2. Any significant deviation with respect to size, construction det ﬁ%ads
stresses, edge or end conditions other than those allowed under the field of direct application in the,\c;‘i”?/ant test
\method is not covered by this report

Because of the nature of fire resrstance testing and the consequent difficulty in quantifyi y})ng%he uncertainty of
measurement of fire resistance, it is not possrble to provide a stated degree of accura K\ he result.

This report may only be reproduced in fuII by the Sponsor, without comment, abnggement alteration or addition,
unless otherwise agreed with written approval by FORTE. C\

9. Field of Direct Application Q@\'
The freld of direct applrcatron defines the allowable changes to @ﬁest specimen following a successful fire
resistance test. These variations can be introduced automagcﬁfy without the need for the sponsor to seek
additional evaluation, calculation or approval. s\u

The series of rules and guidelines are. defined m@‘ause 13 Field of direct application of test results,
BS EN 1634-1: 2008 and relevant clauses and, aﬁrnexes Permitted variations away from the test specimen
include 1) materials and construction, kaﬁe variations, 3) coverage of asymmetrical doorsets and
4) supporting constructions. \C)

The field of direct applications may le? be defined following the identification of classification(s ). The field of
direct and, where applicable, exte\ application will be included in classification relevant documents.
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‘Fixed Additional Surface Thermocouples — Detailed Temperature Records S
The outputs of the additional unexposed surface thermocouples are summarized in the following tables. §”
Measurements were taken in °C. il
- Temperature othuts from unexposed surface temgerature U23to U0 Q:&
| Time (min) _ U23 : , n,c_}\\\\
0. [ 127 | 124 | 143 | 146 | 144 | 145 | 149 | 142 v
10 | 149 | 130 | 160 | 25.0 | 267 | 217 | 306 | 386 | <&
20 LIRS AT T a8 B 30 40T | 480 L@
30 | 244 | 230 | 27.0 | 338 | 498 | 446 | 57.7 | 545q)
40 | 33.0 | 340 | 424 | 431 | 619 | 574 | 694 | 338
50 421 | 476 | 548 | 528 | 710 | 655 | 79.0 \n34.7
60 50.7.) 633 | 63.2'| 604 |'799 | 715 | 9] 71.8 _
70 58.6 | 68.7 | 714 | 664 | 859 | 77.0 | #05.0 | 76.3
80 644 | 732 | 826 | 723 | 918 | 83.2.3122.3 | 819
90 701 | 80.0 | 965 | 815 | 1005 | 91# | 143.9 | 91,5
91 70.6 | 801 | 97.9 | 83.2 | 101.5 \@\28 | 146.1 | 93.0
92 71.3 | 813 | 988 | 85.0 | 102597938 | 148.7 | 93.6
93, 72.2 | 825 | 100.2 | 86.4 | 1040 | 950 | 151.4 | 95.1
94 73.2' | 834 | 101.8 | 87.7 |<1051 | 96.2 | 1546 | 965
95 | 743 | 842 | 103.3 | 8925 1064 | 97.2 | 1569 | 97.4
100 78.8 | 87.8 | 1103 | 946 | 1134 | 103.0 | 169.6 | 103.0
110 | 915 | 102.7 | 1246+ @63.1 1305 | 116.7 | 202.1 | 114.0
120 | 100.7 | 1201 | 142" 113.7 | 155.4 | 131.6 | 2455 | 123.1
130 | 111.2 | 142.0 | 1444 | 1265 | 178.2 | 151.2 | 269.7 | 141.4
135 | 117.5 | 1532 1521 | 1334 | 189.7 | 162.8 | 279.6 | 152.1
136 | 119.0 | 1568 | 154.8 | 135.9 | 194.6 | 166.6 | 280.6 | 154.8
137 | 120.6 ﬁ?g 156.9 | 137.0 | 196.8 | 170.6 | 282.4 | 156.9
138 | 121,600'161.2 | 159.2 | 137.7 | 199.2 | 172.2 | 285.0 | 159.1
139 1_;;@9? 163.5 | 161.3 | 189.1 | 201.4 | 174.7 | 286.8 | 161.5
";;_%;v' i
.\Qf ;
s END OF REPORT
\\L
A
L0
| O’\\\‘
&
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