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TESTING AND CONSULTANTS CO., LTD.

1. Scope of Test

REPORT no.: IT 13-155

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; shutter &

N

and openable window assemblies and elements of building hardware Part 1: Fire resistance tests for dqa?s
Shutters and openable windows” and particular requirements in BS EN 1363-1: 1999 “Fire res:stanc&tests -

Part 1: General requirements”.

Q\J
\‘\

The test subjects were two doors: an unequal double leaf composite timber door with smgle\gﬁazed element,
namely Door A; and a single leaf composite timber door with single glazed element, namely«Q@oT B.

This report only contains test results and details for Door B.

\»\\

The specimen was manufactured and supplied for test by Leung’s Wooden Com&a@y L|m|ted

The specimen achieved the followmg fire resistance:

INTEGRITY  (E)

INSULATION

Sustained Flaming

Gap Gauge
Cotton Pad

2. Test Information

Test Laboratory:

127 Minutes Door Leaves\&z

/ | Average Temp. Rise

127 Minutes

127 Minutes Framewe(k | Max. Temp. Rise () 127 Minutes
127 Minutes 3” ' Average Temp. Rise 127 Minutes
Qla‘Zed Elements ;

QJ Max. Temp. Rise 127 Minutes
>
‘5\/\;‘:}
{\\v

FORTE T@%tlng and Consultants Company Limited

Test Location:

Wegtxglde of Huan Xiang Shan, Xin Yu Road, Shajin, Baoan District,
Sh\énzhen Guangdong Province, China.

Test Sponsor:

SO
A
QY

g RS Leung’s Wooden Company Limited
Garish Grown Fire Engineering & Consultancy

ID no. of the spegishen:

Door A: QT 13-203A;

Date Receive: 2013-07-20
) QT 13-203
Test l\{mﬁber *A total of two sets of report (Report no. IT13-128 and IT13-155)
K\L\\“ are issued on this report
i‘)ate Tested: 2013-07-24 Start Time:  14:24

& ~ Approved Test Operator
_<“" from FORTE:

(o

Ms. Cheng San Mei, Sammi

5 Witness of the Test:

Mr. C.K. Leung - Official Delegate of the Sponsor
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.2 FORTE REPORT no.: IT 13-155

TESTING :’\ND CONSULTANTS CO., LTD.

3. Construction Details of Specimen

3.1  Specimen Description

3.1.1 Framework and Sub-frame 35
&

The composite timber framework was overall sized 1286 mm (width) x 2447 mm (height). The gg&tfonal
dimensions of the perimeter framework was 65 mm (w) x 110 mm (thick) with 25 mm single door stog,rebate

The sub-frame was made of film plywood sized 110 mm (w) x 18 mm (t). The sub-frame wa@ﬁxed into the
concrete supporting frame by M10 X 52 anchor bolts with metal plugs at 400 - 500 mm ce%@}o centre.

The framework was fixed onto the sub-frame by corrugated fasteners at 400 - 500 mrrkx(;Qntre to centre.

Wooden architraves sized 45 mm (w) x 15 mm (t) were fixed over the framework a;n@sub frame on both sides
by wood nails at approximate 250 — 300 mm centre to centre. &)

Some parts of the timber frame were covered by 2 mm intumescent sheet?and dual layers of 5 mm thick fire
rated board. \\\“

1 number of 30 mm (w) x 4 mm (t) intumescent seal was fitted mt&\the groove next to the rebate corner of the
door frame. The seals were interrupted at door lock’s and hmgesposmon

The smoke seal was located at the rebate corner of the dq\qc frame

The space between framework, sub-frame and concﬁﬂe support frame was filled with back rods and fire
sealant. ﬁ &

5

3.1.2 Door Leaf \V

The specimen comprised of sized 120(1 Eﬁm (W) x 2400 mm (h) x 62 mm (t)

The stiles and rails were made frorQ\\é\numbers of 45 mm (w) x 34 mm (t) wooden slab and the mid rails were a
45 mm (w) wooden slab. The sp?r\ce between stiles and rails were filled with 34 mm (1) perlite board. Both sides
of the core were covered ay a dual layer of 5 mm (t) fireproof boards sub-facing and finished by a layer of
3 mm () plywood famqg “(unexposed fire side) and medium density fiber board facing (exposed fire side). The
sub-facing was flxg;g‘ onto the door core by glue and screws and the plywood facing was fixed onto the
sub-facing by gLué 1 mm () galvanized mild steel plate with angle returned at the door edge were fixed on MDF
facing by glue on exposed surface of the door leaf.

1 nuqbgrof 30 mm (w) x4 mm (t) intumescent seal was fitted into the groove along perimeter of the door edge
exc“ept the bottom edge. 1 number of 10 mm (w) x 4 mm (t) intumescent seal was fitted into the groove at the
“Bottom lipping with 9 mm away the door edge from exposed fire side. The seals were interrupted at door lock’s

<~ and hinge’s position.
it The door lipping was made of wooden strip.
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FORI E REPORT no.: IT 13-155

TESTING AND CONSULTANTS CO., LTD.

3.1.3 Glazed Element

The specimen comprised of single glazed element. S

On the active leaf there was single glazed element overall sized 300 mm (w) x 1250mm (h) The glazed elq@nt
consisted of a piece of 42 mm (1) interlayered glass pane. It were set and lined with ceramic fibre. Th@@azmg
was sandwiched by 1.5 mm thick steel angle and plate clad with wooden bead. The glazing beaQs‘wVere fixed

onto the door leaf by screw at approximate 150 — 250 mm. w»@‘“
The edges of glass pane were caulked with fire sealant. §V

Q\,
3.1.4  Ironmongery @j{)

Each door leaf was supported into the framework by 4 numbers of butt hinges. &

A mortises lock was installed 1000 mm above the bottom of the active leaf. QJ
1 number of surface mount door closer was regular arm mounted at t@e“’top rim of door leaf on the exposed

side. g
o)
1 number of conceal bottom seal was installed at the bottom ed@f both door leaves.

Push Plate were installed at the both door leaves ;«f“
Intumescent materials and fire sealant were applled\{o underneath of hinge blades and mortised area for
ironmongeries. \,‘-\)
el
................................................... et e e e e
&
20
f\ >
S
NN
7
x>
N
Qg\
Xol
S
&
i
\I\\bf
a2
O\
; .{\\\‘N\,J
\"E\:\\;«
U
<N
O
&

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

PAGE 4 of 30



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

N &
B i
o

FORTE

TESTING AND CONSULTANTS CO., LTD.

REPORT no.: IT 13-155

3.2  Material Schedule

Parts specifications of Door B were summarized in the following tables. : Q\\\
A star mark “*” indicates those not being verified by FORTE. A@\;I\,"
Door Frame ‘U\%
Manufacturer: | Leung’s Wooden Co., Ltd. .S

Materials: Hardwood ol

Density: 550 - 700 kg/m® * i

Overall Sizes: 1286 mm by 2447 mm g

Section Dimensions: 65 mm by 110 mm ﬂ\@»\

Rebate: 25 mm oSO

Connection Method of Head to
Jamb:

5
Mitered Joint with Groove and Tonga%ﬁxed by Wood Screws

Connection M‘éthod of Transom
to Jamb;

' O
Mortise and Tenon; Fixed by \\@od Screws

Fixing Method to Sub-frame:

Screws with Metal Plug.e, ™
. Lot

Gap Filling between Door Frame | . K

el | Fire Sealant ,,,\’Q\V\
and Sub-frame: &

Roy:
Door Sub-frame @3\
Manufacturer: Leung](’s\'Wooden Co., Ltd.
Material: E{ljﬁ” Plywood
Density: .x©350 kg/m® *
Slgosy L 20" | 18 mm by 110 mm
Fixng Method to Concret
9 (_3 »\@& ; Screws with Metal Plug
Sub-frame: Sy
&y

f .............................................................................................................

O

\\
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REPORT no.: IT 13-155

Architraves
Manufacturer: Leung’s Wooden Co., Ltd. S
Material: Hardwood N
Hardwood Density: 550 - 700 kg/m® * e
Overall Sizes: 45 mm by 15 mm e
/ Sl
Door Leaf : &@«
Manufacturer: | Leung’s Wooden Co., Ltd, | “;«W '
Overall Sizes: 1200 mm by 2400 mm S
o | Material: Wooden Strip Q{\'y
& | Width: 45 mm s
|| Thickness: 34 mm >
2l | Density; 350 - 450 ky/m?® * ey
“ | Moisture Content: 12-17% * B
Suppliérs , ,Leungv’s'Wooden Co., Ltd.g.;‘-?v
&/ | Material Perlite * &
“'| Thickness: 34 mm oo
Density: 380 kg/m?® * @:C”@
Door Leaf Lippings 2 S
Manufacturer: Leqnﬁ% Wooden Co., Ltd.
Material: _Hardwood *
Density: 47550 - 700 kg/m® *
Thickness: 2 | 6mm

Door Leaf Facings -

Leung’s Wooden Co., Ltd,

Q\/
Manufacturer; &
I

ke | 1) Plywood / MDF
M 2) Galvanized Mild Steel Shest
Density: 1) 350 - 450 kg/m?® *
all
V ~“;‘i‘i§kness 1) 3.5 + 0.5mm
2) 1mm
SR T s e e R e e
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TESTING AND CONSULTANTS CO.; LTD.

Door Leaf Sub-facings
Supplier: Leung’s Wooden Co., Ltd. e
Brand: Gemtres F
Material: Magnesium Oxide * A
Density: 900 kg/m® * Al W
Thickness: 5 mm Y
A —
Glazed Element - Glass Pane ,@\
Supplier: | Leung’s Wooden Co., Ltd. T
Brand: Hengbao * e
Nominal Thickness: 42 mm xS
Full Sizes: 300 mm by 1250 mm AT
Visual Sizes: ; 210 mm by 1160 mm o g
Depth of Cover of Glass Edge: 20 mm )
i : Lined by Mineral Wool, Clagped by 1.5 mm thick Steel Angles/Plate and
s Wooden Glazed Beads.on Both Sides
Qe i
Glazed Element - Fixing Angles/Plate {\:\\\A\
Supplier: e Leung’s Woaden Co., Ltd.
Material: Stainless Steel *
_ Angel* 1.5 mm by 44 mm by 28 mm
o I{a‘te - 1.5 mm by 356 mm
Glazed Element — Mineral Wool>”
Supplier; 2" | Garish Grown Fire Engineering & Consultants
Material: o R Fire Resistant Wool (Ceramic Fiber Tape) *
Density: & 200 kg/m®*
Locations of Apglication: | Glass Pane Liner
\L\tf*’
Glazed@hent — Glazing Beads
Manuﬁ\cturer: Leung’s Wooden Co., Ltd.
‘ ,{M%Yerial: Hardwood *
;\;@:,\”\Density: 550 - 700 kg/m® *
Q’?\\ Sizes: 45 mm by 18 mm
%@Q Fixing Method: Adhesive
\
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TESTING AND CONSULTANTS CO., LTD,

REPORT no.: IT 13-155

Butt Hinges
Supplier: Leung’s Wooden Co., Ltd. :
Brand: ADECO N
Mogel 304568
Sizes: 114 mm by 114 mm by 3 mm o
s
Door Closer &
Supplier: Leung’s Wooden Co., Ltd.
Brand: BONCO
Model: B3-1500 (3~6) &
R
Door Lock ' 3:\\&)”
Supplier; Leung’s Wooden Co., Ltd. “&\ i
Brand: BONCO A
Model: B2-LF-009-4636 &
Sizes: 85 mm by 172 mm by.25'mm
Push Plate J‘C?‘\ "
Supplier; Leung’s Wogden Co., Ltd.
Material: Stainlegg@teel *
Thickness: 1.mm v
Sizes: 100 mm by 220 mm
i
Conceal Bottom Smoke Seal C\)\’@
Supplier: ﬁ“ ! Garish Grown Fire Engineering & Consultants
i o > T
Model: & | BSS
Locations of Application: - Bottom Edge of the Leaf
Rebalg&%rner Smoke Seal
S‘l;ip‘alier: Garish Crown Fire Engineering & Consultants
~<Brand: Ying Mu
Model: Seal 1212
&Y Material PVC
\;g\\(“ Locations of Application: Framework Rebate Corner

FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSUI
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TESTING AND CONSULTANTS CO., LTD.

Intumescent Material

REPORT no.: IT 13-155

Supplier: Leung’s Wooden Co., Ltd. :
Door Frame and ironmongery protection 2 mm Thickness (Ying Mu) @'*

Sizes (Brand): Bottom Edge 10 mm by 4mm (Lonent) (4,
Framework and Perimeter of leaf 30 mm by 4 mm (Lorw“tf

Fixing — Door Frame 0}@/

Supplier: | Leung’s Wooden Co., Ltd. o

Brand: Howin - HMF ' e

Size: 10 by 112 mm Screws with Metal Plug Y

s
Fire Sealant O

ARy
Garish Crown Fire Engineering & Copsultants

Supplier;
Brnd: .o FIREMATE L
Model: Not Provided iy
Glue e
Supplier: Leung’s Wooden Gow;Ltd.
et s
Brand: Not Provided
Type: R *V\x@)\
f\
- Y
............................................. S A R R DR R DGR i
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4. Specimen Condition

41  Selection of the Specimen

‘\

The specimen was selected by the Sponsor and submitted to the Test Location. FORTE did not involve in thh
selection of the specimen. QQ\

o
All the components of the test specimen was supplied by the Sponsor. ; \@}”

L
4.2  Verification of the Specimen : @O
Sample of components of the specimen was prepared by the Sponsor. <{“§\\“’
In section 3.2 of this report, items which had been verified by FORTE was clearly |dQ?ﬁ|fle and distinguished
from those relying on Sponsor’s declaration. ,@@
NS

4.3  Supporting Construction ; gﬁg\,b

= o~ C<>¢ ¥
The specimen was fixed into a supporting construction made of fully cured reinforced normal density concrete
slabs provided by FORTE. The concrete slabs formed a structurakb’pé‘nmg 1629 mm (w) x 2460 mm (h) for
\w

Door A. 00
44  Installation of the Specimen ; Cgff

‘The specimen was assembled and installed by workersiégf egated by the Sponsor on 2013-07-20
45  Specimen Conditioning %}0\

The specimen was stored in the Test Locaﬁen from 2013-07-20, the date which specimen was received, to
2013-07-24, the date which fire resnsta@%v\est performed.

The average environment parametegs\“ln the Test Location within this period were:

| Ambient Temperature (*C) Relahv umldlty (%)
30«5 N

\J

4.6  Direction oL@e Side and Others

The Sponsor ha@esxgnated and installed the specimen that door [eaf could only be swung inwards the furnace.
With refe\rsnce to Clause 13; BS EN 1634-1: 2008, hinged timber leaf imber frame door tested opening into the
furnq\q&nay cover the opposite direction on both integrity and insulation criteria.

D@?A The door lock and flush bolts were NOT locked and NOT latched during the test.

‘\
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TEST [NG AND CONSULTANTS CO., LTD.

9. Test Method
5.1 Pre-test Conditioning

:’S
The pre-test conditionings of the specimen were carried out on 2012-07-23 prior to the fire test with referenceja
BS EN 1634-1: 2008 and clause 5.1, BS EN 14600: 2005. \ in\
9.2  Ambient Temperature ‘ \\ch

The ambient temperature was measured by mineral insulated metal sheathed type K theg?(ocouple The
measuring junction was screened by two concentric plastic pipes from radiated heat and@%ght at a position
approximate 1500 mm away the test construction. \{\

5.3  Heating Condition \&J\
The average temperature inside the furnace was monitored and controlled th(oughout the test according to the
standard heating curve stated in BS EN 1363-1:1999 given by the equa’n@m

T = 345 log,, (8t+1) + 20 :x\
&
Where, ey
T s the average furnace temperature, in degree Cels@s
t s the time, in minutes \i\"

The temperature inside the furnace was measurefﬁn conformlty with BS EN 1363-1: 1999 by 9 numbers of
plate thermometers. These thermometers werQ:evenly distributed over a vertical plane approximately 100 mm
from the exposed surface of the test const@o‘fon

The positions of furnace thermocouple§®e shown in Figure 1.

FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSUIL
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9.4  Unexposed Surface Temperature

The unexposed surface temperatures of the specimen were measured by 20 numbers of type K thermocouples. mg
These thermocouples were positioned and fixed on unexposed surface of the test specimen in conformity w@&v‘“
BS EN 1634-1: 2008. ke ,\\

The specimen was evaluated against the maximum temperature rise criterion given by supplementary p‘tbcedure

— Classification I, at the request of the Sponsor. o

o

The positions of unexposed surface temperature measurement points are shown in F/gure Qﬁ%e locations of
thermocouples are explamed in the followmg table.

Thermocouple 1 Descnptlon ]

U30 - U34 Door Leaf For average and maximum unexp@s&i\ surface temperature rise
U35 — U38; Do Liat For maximum unexposed surfa:{é temperature rise

U46 - U49 (Supplementary Proced\lgi@ I,)

U39 - U42 Framework For maximum unexp@sﬁd surface temperature rise

U43 - 'U_45 Glazed Element | For average and'm‘ﬁximum unexposed surface temperature rise
5.5  Pressure Condition \\\ >

The pressure inside the furnace was contlnuousl%\(ﬁomtored in compliance with BS EN 1363-1: 1999 during
the whole test. The pressure at a point 500 mr\n?above the notional floor level was to be maintained 0 +5 Pa by
five minutes from commencement of the lg:s”t’and 0 =3 Pa that from ten minutes onwards with respect to the
atmosphere. m

\%‘“
9.6  Deflection Measuremenu\&\\&w
Measurements of the deﬂecttgﬁ of the test specimen were taken with a steel rule from cross line laser across the
top, mid-height and bottmjrof the specimen.
The positions of deﬂgﬁ“ﬂon measurement points are shown in Figure 3.

WJ.\ Sna S LSSl SRR LSSy BCe L SRl ST W s A s

el -
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Figure 1. Position of thermocouples and pressure measuring probe inside the furnace.
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Figure 3a. Positions of fixed surface thermocouples (U) on Door B.
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6. Test Data
6.1 Retention Forces

The retention forces on door leaf of the specimen for each direction of opening were determined. The respect\é*
highest gauge measurements are summarized in the following table.

| 1812N | 2386N

6.2 Gaps Measurement

Push

Primary gaps of the specimen were measured and subsequently processed in accordance with
BS EN 1634-1: 2008 and summarized in the following table. ;

Measurements were taken in mm.

Gap

TESTING AND CONSULTANTS CO., LTD.

|

Minimum  Maximum  Average

| A 0.8
sl B 1.0
gl ¢l 05
[ |

X 0.5
Y i3
3
e
O\\TJ\J
i
\/b‘;{’\\w
WO
>
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6.3  Furnace Temperature

The furnace average temperature over the test period is shown in Figure 4.

Flgure 4 Furnace average temperature over the test penod
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Temperature (C)

400
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Unexposed Surface Temperature Rise

6.3.1  DoorB ¢
>
6.3.1.1  Fixed surface thermocouples — Door Leaves and Framework >
s " Q..
2 AN
The temperature rises of unexposed surface of Door B measured by fixed surface thermocouples on%qféo?“leaf
and framewaork over the test period are shown in Figure 5. Y
L ket p
: ¢ g )
Figure §. Average and maximum temperature rise on door leaf and framework on Door B overthe test
; N2
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6.3.1.2  Fixed surface thermocouples — Glazed Element
The temperature rises of unexposed surface of Door B measured by fixed surface thermocouples on glazed

80 o s Ly
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!
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Temperature Rise (C)
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6.3.2  Fixed surface thermocouples — Detailed Temperature Records

The outputs of the unexposed surface thermocouples on Door B are summarized in the following tables. _

Measurements were taken in °C. : \\\;\&\
Temperature outputs from unexposed surface temperature U30 — U39 i G Cfé\ :

10 249 | 243 | 243 | 256 | 255 | 268 | 258 | 285 | 254 | 251
15 250 | 244 | 243 | 259 | 255 | 269 | 258, y“z‘s.s 254 | 253
20 255 | 249 | 251 | 272 | 260 | 276 | 28| 280 | 258 | 258
25 26 | 258 | 262 | 282 | 268 | 288 G268 | 294 | 265 | 263
30 76 | 268 | 274 | 204 | 278 | 203[ 277 | 800 | 274 | 273
35 987 | 279 | 208 {309 | 294 | @85 | 288 | 309 | 286 | 985
40 309 | 296 | 390 | 327 | 306 {495 | 322 | 338 | 306 | 309
45 | 404 | 361 | 515 | 386 *36@» 561 | 429 | 423 | 459 | 348
50 507 | 471 | 582 | 497 |:499 | 587 | 528 | 497 | 557 | 385
55 571 | 551 | 618 | 58.0¢% 590 | 612 | 575 | 533 | 605 | 436
60 60.5 | 585 | 637 | %0 | 625 | 635 | 503 | 561 | 617 | 468
65 616 | 597 | 638 V633 | 636 | 643 | 597 | 592 | 639 | 53.0
70 634 | 613 6A5§{$* 643 | 649 | 662 | 616 | 611 | 636 | 56.8
75 649 | 624 «}'6(‘5.7 661 | 661 | 677 | 623 | 642 | 642 | 5938
80 655 | 6360 677 | 67.8 | 675 | 696 | 633 | 67.9 | 668 | 624
85 66.8 | 644 | 687 | 689 | 682 | 71.3 | 635 | 709 | 67.0 | 650
9 | 669 .) 644 | 689 | 692 | 682 | 723 | 645 | 719 | 67.8 | 653
95 | 674 | 655 | 726 | 705 | 69.9 | 748 | 658 | 750 | 701 | 666
100 |880 | 663 | 817 | 744 | 702 | 8.1 | 661 | 806 | 71.1 | 67.2
f05] 727 | 697 | 899 | 834 | 741 | 961 | 666 | 898 | 774 | 681
430 | 817 | 782 | 961 | 917 | 834 | 1041 | 718 | 984 | 861 | 685
V115 | 823 | 810 | 959 | 934 | 865 | 1004 | 767 | 1052 | 931 | 705
120 | 856 | 859 | 985 | 960 | 905 | 1095 | 857 | 1115 | 99.9 | 712
125 | 86.6 | 872 | 1024 | 1024 | 91.8 | 1135 | 866 | 1152 | 1052 | 7138
126 | 871 | 872 | 1030 | 1037 | 915 | 1141 | 857 | 1165 | 1056 | 722
127 | 87.3 | 863 | 1034 | 1039 | 911 | 1138 | 847 | 1170 | 1063 | 717
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Temperature outputs from unexposed surface temperature-U40 — U49
, . W
0 243 | 258 | 256 |'258 | 259 | 262 | 282 | 245 | 245 | 256 &
5 044 | 264 | 288 | 261 | 260 | 262 | 324 | 246 | 25 | 258"
10 244 | 265 | 258 | 283 | 283 | 285 | 308 | 246 | 280 [:258
15 243 | 202 | 257 | 340 | 343 | 340 | 335 | 247 | 37.0%) 265
20 oa4 | 337 | 260 | 407 | 413 | 404 | 410 | 252 | 465 | 285
25 245 | 353 | 260 | 469 | 474 | 464 | 441 | 2610 €77 | 314
30 246 | 348 | 268 | 521 | 527 | 512 | 496 | 2z55] 521 | 409
35 251 | 371 | 280 | 562 | 569 | 554 | 441 | 294 | 564 | 463
40 257 | 389 | 303 | 595 | 605 | 58.8 | 438-°9°323 | 630 | 616
45 267 | 408 | 346 | 622 | 629 | 613 | 428 | 362 | 616 | 612
50 282 | 420 | 376 | 648 | 653 | 641 @02 | 417 | 582 | 550
55 | 301 | 445 | 411 | 672 | 673 | 6768 610 | 465 | 573 | 613
60 | 324 | 476 | 441 ] 703 | 696 | 780 | 609 | 516 | 548 | 658
65 | 350 | 514 | 484 | 716 | 718 |54 | 659 | 544 | 603 | 696
70 | 385 | 538 | 502 | 731 | 738 730 | 75 | 590 | 632 | 685
75 418 | 577 | 538 | 745 |x989 | 745 | 792 | 632 | 637 | 718
80 446 | 618 | 592 | 754,07763 | 754 | 847 | 661 | 649 | 717
85 474 | 648 | 622 | 764 | 772 | 758 | 896 | 697 | 663 | 724
90 51.0 | 662 | 648 {75 | 777 | 758 | 943 | 734 | 69.0 | 761
95 543 | 689 | 6813 782 | 788 | 766 | 999 | 770 | 811 | 877
100 569 | 708 | .70 | 783 | 798 | 785 | 1048 | 800 | 957 | 991
105 592 | 726 730 | 787 | 812 | 827 | 4108 ] 1886 | 105:0: | 1007
110 62.2 | 749°| 755 | 797 | 838 | 852 | 1197 | 864 | 1146 | 1208
115 | 634 |78 | 783 | 797 | 86.0 | 848 | 1335 | 895 | 1223 | 131.3
120 6590 798 | 80.9 | 81.2 | 883 | 849 | 1593 | 951 | 1353 | 1418
125 686" | 845 | 844 | 836 | 949 | 882 | 188.3 | 103.2 | 1489 | 151.1
126 [88.9 | 846 | 835 | 842 | 965 | 88.3 | 192.9 | 1046 | 151.0 | 151.6
127 69.0 | 847 | 841 | 840 | 968 | 882 | 2002 | 106.0 | 1549 | 1544
P Al an e e e e S
>
. |
&
\VQ
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6.4  Pressure
The pressure differential in furnace at 500 mm above notional floor level over the test period was summarized in

the following table. \@"\\

T|r!1e Pressure Time (min) Pressure >
{min)

6.0
100 ‘ 4.3

20.0 - 0

30.0 0.2

40.0 -0.3

50.0 0.1

60.0 0.5 R

A¥I
\@&,,

6.5  Ambient Temperature

."‘(J_
The ambient temperature over the test period was recorded an\dﬁown in Figure 10.
The ambient temperature at the commencement of testgggé‘“éﬁ.ﬁ"(;.
K
N

| Figure 10. Ambient temperature over the test Qgr%a
o
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6.6 Lateral Deflections

Measured lateral deflections over the test period are summarized in the following table. A positive measurement

indicates a movement towards into the furnace and vice versa. \@Q\‘
Measurements were taken in mm. @mﬁ”
Maximum deflection measured on Door B was-+60 mm at D10 at 110 minute of test. %}J ]

| Position \ Time (min)

D12 +0 +4 +5 +12 R +7
D13 +0 +18 +25 +50 | 357 +60
D14 +0 +16 +12 +37x]  +50 +51
D15 +0 +13 +22 2 +22 +20
D16 +0 +12 +24 | S+ +40 +39
D17 +0 49 +14 P +38 w80 | el
D18 +0 +4 +6> | - +20 +21 +20
.,‘1\\1} |
0 1, 1 o c/é\y 1 e
&
&
S
el
¥
&
T
oS ,
A
&
N\
S
<5
&
WO
L
&Y
&
£
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6.7 Observations

The table below summarized the observation on the specimen during the test period.

Photos taken during the test period are also attached. \@
: : Unservatig ) pXnosed Site i
00.00 TestStarted. | s
01.09 Door B: Smoke was released from the top edge of daor leaf. ‘ \\,“
02.37 Door B: The interlayer of the glass pane started to react. The glass paﬁé turned into
white color. «g%\
03.43 Door B: More smoke was released from the edges of the door{e;afvves.
05.23 Door B: Smoke was continuously released from the perimg{ér of the door leaf
09.18 Door B: More smoke was released from the edge ug\ﬁvto door lock and the conceal
door closer. By &\
1318 Door B: The glass pane turned back to white lq\g\b or. The amount of smoke reduced.
17.52 Door B: Smoke was released from the doq;%ck
Door B: The area along the door edge’ a“mund conceal door closer was darkened.
25.58 Door B: The amount of smoke rq@%\éd from the edges of the door leaf reduced.
25.58 Door B; Smoke was releaseqfi‘f\t)m the top of top left corner of the door leaf and the
door lock. Q\
30.00 Door B: No mtegrit\ykjiaﬁure had occurred.
33.27 Door B: Smoke. Ms\released from the door lock.
37.16 Door B: Smp\b{é-‘ﬁvas released from the bottom edge of the vision panel.
39.44 Door B: @%‘Bke was released further reduce from the door lock.
45.25 DOQQB’ Smoke was released along the bottom edge of vision panel.
54.30 \pm)r B: Brown marks were observed at the glazed bead and area near lockset
60.00 ;} ~ Door B: No integrity failure had occurred.
71 40(@}" Door B: Distortion of the door frame was observed.
98:38" Door B: Smoke was released at the top corners of door leaf.
@02’1.30 Door B: Smoke released increased at top corners of leaf.
| 5Y7120.00 Door B: No integrity failure had occurred.
\\} 126.18 Door B: Cotton fibre pad test was carried out at the top left and right corner of the door
NP leaf. No flaming or glowing on the cotton pad was observed.
127.00 Test was terminated at request of the Sponsor

----------------------------------------------------------------------------------------------------------------------------------
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6.8 Photos

Photo 2. Unexposed surface of the before the test. (Left: Door A; Right: Door B)
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Photo 4. Unexposed surface of the specimen at 60 minute of test. (Left: Door A; Right: Door B)
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Photo 5. UneXposed surface of‘fthé '.sp'ecimen at 90 n;@ﬁfe of test. (Left: Door A; Right: Door B)
S
C}J
o

Photo 6. Unexposed surface of the specimen at 120 minute of test. (Left: Door A; Right: Door B)
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7. Test Results

The test on Door B was terminated after a test period of 127 minutes at request of the Sponsor.

The test data obtained from the fire resistance test was assessed against performance criteria given m‘\\

BS EN 1634-1: 2008. The test results are summarized in the following table. &\”
Elapsed Time before Failure

Performance Criteria
Occurrence .

| Integrity ()

Elapsed Tirae before Failure

Criteria of Failure Description
Occurr&nce

Continuous flaming for a eriod of time greater than 10
Sustained Flaming ; 5 2 &\127 minutes (No Failure)
seconds on unexposed surface A x“
\
g6 mm Penetration of the gauge into the furnace through tkm
Gap specimen and movable along a 150 mm gap (@' : ;
' : 4 : o 127 minutes (No Failure)
Gauge | Penetration of the gauge into the furnace through the
| 25 mm e
specimen N e
Cotton Pad Ignition of the cotton pad , '.\““9' 127 minutes (No Fallure)

Elapsed Time before Failure

Performance Criteria
Occurnc

Insulation (1)

Elapsed Time before Failure

Criteria of Failure Description
; Occurrence
The rmance  criterion  “insulation”  shall 197 miniftes
Integrity Failure autg@f&cally be assumed not to be satisfied when the :
integrity” criterion ceases to be safisfied (No Fallurg)
T | [Door Leaf and 127 minut
'\Q.j\} An increase of the average temperature of unexposed ! t .u i
Average S : S Door Frame] (No Failure)
s '@CW surface of the specimen above the initial average 197 minute
i S&Q temperature by more than 140°C [Glazed Elements] ! %
e ‘ (No Failure)
Maximgn : s Door Leafand | 127 minutes
[QV An increase of temperature at any other point of the [ :
Te\r@erature Rise ; Aoy Door Frame] (No Failure)
specimen above the initial average temperature by :
S i §}“Supplementary more than 180 °C [Glazed Elements] TEC IS
-,\'\5;& Procedure, 1] (No Failure)
L
&
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8. 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 EN 1363-1, anq O
where appropriate BS EN 1363-2. Any significant deviation with respect to size, construction details, |0Q€I§
stresses, edge or end conditions other than those allowed under the field of direct application in the releva% test
method is not covered by this report. \CJ
Because of the nature of fire resistance testing and the consequent difficulty in quantifying thg uncertamty of
measurement of fire resistance, it is not possible to provide a stated degree of accuracy of Wesult

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

unless otherwise agreed with written approval by FORTE. &:x

A\
AN
)

o
9. Field of Direct Application oS

The field of direct application defines the allowable changes to the fesf specimen following a successful fire
resistance test. These variations can be introduced automatlcaanhout the need for the sponsor to seek
additional evaluation, calculation or approval. &S \“‘

The series of rules and guidelings are defined in Clam 13 “Field of direct application of test results”,
BS EN 1634-1: 2008 and relevant clauses and ant@?es Permitted variations away from the test specimen
include 1) materials and construction, 2) saa‘vananons 3) coverage of asymmetrical doorsets and
4) supporting constructions. ,\\j\

The field of direct applications may only ba} defined following the identification of classification(s). The field of
direct and, where applicable, extende@bphcatmn will be included in classification relevant documents.
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o END OF REPORT
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