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FORTE REPORT no.: IT17-039

D CONSULTANTS CO., LTD.

TESTING

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 control tests for door, shutter
and openable window assemblies and elements of building hardware Part 1: Fire resistance tests for doors,
shutters and openable windows” and particular requirements in BS EN 1363-1: 1999 “Fire res:stance z‘ests -
Part 1: General requirements”. .

The test subject was a double acting double-leaf composite metallic door The specimen was supphed for test
by Garish Crown Fire Engineering & Consultancy and Kwok Shing Construction Limited, the Sponsors

The specimen achieved the following fire resistance:

INTEGRITY (E) INSULATION ()

Sustained Flaming 261 Minutes | Door Frame Max. Temp, Rise (1) 261 Minutes

Gap Gauge 261 Minutes Averag&Temp Rise 261 Minutes
. Door Leaves )

Cotton Pad 261 Minutes Max Temp Rise (l,) 261 Minutes

2. Test Information | \

Test Laboratory: FORTE Testing and Consultants: Bgmpany Limited

West Side of Huan Xlang Shan Xin Yu Road, Shajin, Baoan District,

Test Location:
est Logatlo Shenzhen, Guangdong: Provmce China.

. Garish Crown Fire. Engineering & Consultancy
Test Sponsors: Kwok Shing Construc’uon Limited
Specimen Supplier: Garish Crown® “Fire Engineering & Consultancy
ID no. of the Specimen: ~ QT17-048A
Date Received: 2017-05-03

MQT17 048
Test Number: " *Two sets of report (Report no. IT17-039 and 1T17-308) with identical
content had issued at request of the sponsors
Date Tested: -~ 2017-05-10 Start Time: 14:15
Approved Teswperator L |
from FORTE Mr. Tang Shui Fai |
WlanfSS of the Test: Mr. Ho Siu Ping and Mr. Joe Li — Official Delegates of the Sponsors
N
_Report Issue Record: Version 1 - 2017-12-21
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D CONSULTANTS CO., LTD.

TESTING

3. Construction Details of Specimen
3.1 Specimen Description
3.1.1  Door Frame
The overall sized of the rectangular composite metallic door frame was 2856 mm (width) x 2847 mm (herght)

- The sectional dimension of the door frame was 50 mm (w) x 137 mm (thickness).
The rectangular composite metallic door frame was made of a 30 mm x 50 mm x 1.5 mm (t) mild steel holiow
section and multi-layer of 10 mm (t) fire board No material was filled in the mrld steel hollow sectron

by glue

Door frame head and jambs were fixed together by tongue and groove joint with manchincal: screw frxmg

The door frame was fixed to the test frame by welding the steel hollow section to g12. mm X 100 mm (length)
steel anchor bolts that prefixed onto the test frame. There were 6 numbers of frxmgs at each head and jamb at
approximately 280 mm to 680 mm centre to centre.

2 numbers of 25 mm (w) x 4 mm (1) intumescent seal with intumescent pad underneath were centrally fitted into

the groove along each jamb and the head of door frame. &
The space between the door frame and the test frame was fully frlled by ceramic fibre and lined up with fire
sealant.

. \'_2"
ey

3.1.2  Door Leaves

The specimen comprised of two equal width door leaves eemh srzed 1370 mm (w) x 2787 mm (h) x 75 mm (1).
The centre layer of each door leaf was a 3 mm (t) fire board 2 numbers of mild steel hollow section framework
were clamped to the 3 mm (f) fire board and fixed: fogether by screws. Each framework had a mid-stile and
5 numbers of mid-rail with equal span. They were ‘thade of 2 numbers of mild steel hollow section excepted the
top mid-rail was made of a single mild steel hollow section. The mild steel hollow sections were sized 30 mm x
20 mm x 1.8 mm (t) with no material mflllrand they were fixed together by spot welding.

The door core was fitted with 20 mm (} <Geramic fibre boards. Triple layer of 5 mm (1) fire board sub-facing was
cover on both srdes and fixed by o4 mmx 38 mm (I) SCrews.

A1 mm (i) stalnless steel claddmg with angle return was frxed to the door leaf framework by screws on both
sides and formed the chamfered vertical door edges.

The specimen had a ﬂush Tebated type meeting edge.

2 numbers of 20 mm: W) x 4 mm (t) intumescent seal with plastic fins were centrally pack fitted into the groove
along the penmeter edge of each door leaf.

\

3.1.3 Ironmongery

Each door leaf was supported by floor spring hinge and top pivot.
A puH ‘handle was installed at 1000 mm above the bottom edge of each door leaf on fire unexposed side.
A mortise floor lock was installed at the bottom edge of the active door leaf at 200 mm away from the meeting
> edges
Intumescent pad was applied to mortised area for ironmongeries.
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REPORT no.: IT17-039

TESTING AND CONSULIAN”l S CO LTD.

3.2  Material Schedule

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

Door Frame
Supplier: Garish Crown Fire Engineering & Consultancy
Kwok Shing Construction Limited N
Components: 30 mm x 50 mm x 1.5 mm Steel Hollow Sections (with No Infill) + 10 mm Flre
Board + 1 mm J-shape Stainless Steel Plate + 1 mm Stamless Steel Cladding
Overall Sizes: 2856 mm x 2847 mm |
Sectional Dimensions: 50 mm x 137 mm |
foojg;(;"s?n Method of Head “Tongue and Groove with Screw Fixed

Welded to 212 mm x 100 mm Steel Anchor Bolts that Prefixed onto the Test

Fixing Method to Test Frame:
Frame

Gap Filling between Door

Frame and Test Frame: Ceramic Fibre wtth Fire Sealant

Intumescent Seal - Door Frame

Supplier: . ' Garish Crown Fire Engmeermg & Consultancy
Brand: Ying Mu * S

Head & ~  |Model: YM2504A*

Jambs Sizes: 25 mmx 4 mm

Intumescent Pad

Garish, Crown Fire Engineering & Consultancy

Supplier. Kwokahmg Construction Limited

Brand: | Ying Mu *

Model: ~2"50A *

Thickness: AT 2 mm ;

Location Applied: = Underneath the Intumescent Seal along the Door Frame Head and Jambs
Door Frame and: Leaf Claddmg

Material: > Stainiess Steel Plate

Thickness: 1 mm

Fixing-Method: By Screws with Angle Return

R
e

Ly

5
‘,/'//
i
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TESTING \ND CONSULT /\Nlb CO LTD.

REPORT no.: IT17-039

Door Leaves
Supplier: Garish Crown Fire Engineering & Consultancy
Kwok Shing Construction Limited
Overall Sizes: (1370+1370) mm x 2787 mm
Nominal Thickness: 75 mm
Measured Thickness: 79.31 - 79.62 mm S
Seklet Description: 3 mm (t) Fire Board (Centre Layer) Clamped by 2 Nos. of Steel Hollow Sectxons
exleton Dimensions: Steel Hollow Sections : 30 mm x 20 mm x 1.5 mm e
Supplier: Garish Crown Fire Engineering & Consultancy
Brand: HLGX*
Model: - YM20 *
Core Density: 330 kg/m?
Description: Ceramic Fibre Board
Nominal Thickness:| 20 mm \
Fire Board <
Supplier: Kwok Shing Construction Limited .
Brand: Gemtree «:;\\?:*
Description: Magnesium Oxide Composnte
Density: 1100 - 1300 kg/m® \
ThicknesS' 3mm, 5 mm, 10 mm .

Intumescent Seal and Smoke - Door Leaf k;\‘::?"

Supplier: | Garish Crown Fire Engineering & Consultancy
Brand: Ying Mu *
Perimeter Model: YM2002A (Wlth 4 mm Long Plastic Fins)*
Edges Sizes: 20 mmx 4 mm
Floor Spring Hinge :
Supplier: &% | Kwok Shing Construction Limited
Brand: S Exidor *
Model: < 990 *
Material, ~ & Stainless Steel *
S‘; A | Floor Spring Hinge: 307 mm x 78 mm x 60 mm
1268 o ~ Strap: 200 mm x 34 mm x 18 mm
Top Pivot
>Supplier: Kwok Shing Construction Limited
' Brand: Exidor *
Model: X056 *
Material: Stainless Steel *
Sizes: @9 mm x 40 mm Long

E 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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REPORT no.: 1T17-039

Pull Handle

Supplier: Kwok Shing Construction Limited

Material: Stainless Steel *

Sizes: @25 mm x 200 mm

Location Applied: 1000 mm Above the Bottom Edge of the Door Leaf on Fire Unexposed Side
Glue R
Supplier: Not Provided —
Brand: BEER KB *

Fire Sealant

Supplier: Garish Grown Fire Engineering & Consultancy

Brand: Firemate

Location Applied: Between the Door Frame and Test Frame
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Drawing on the Specimen provided by the Sponsor (Total 1 page)
(Drawings of the specimen on specific construction kept as confidential information in the Test Sponsor and
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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 the
selection of the specimen. O

All the components of the test specimen was supplied by the Sponsor.

4.2  Verification of the Specimen
The specimen was transferred to the Test Location on 2017-05-03 by the Sponsor,

Parts of the manufacture processes were over seen by FORTE delegate.

In section 3.2 of this report, items which had been verified by FORTE was clearly mentn‘led and distinguished
from those relying on Sponsor’s declaration.

4.3  Supporting Construction

The specimen was fixed to a supporting construction made of fully cured remforced normal density concrete
slabs provided by FORTE. The concrete slabs formed a structural opemng 2940 mm (w) x 2970 mm (h).

4.4  Installation of the Specimen

The specimen was assembled and installed by workﬂrs delegated by the Sponsor from 2017-05-03 to
2017-05-05. &

5 .ﬂ"\\"
O

4.5  Specimen Conditioning

\Q

The specimen was stored in the Test Locahon from 2017-05-03, the date which specimen was received, to
2017-05-10, the date which fire resnstance test performed.

The average environment parameters in the Test Locatton within this period were:

4.6 Dlrecnon nt Flre Side and Others

The Sponsor desugnated and installed that the door leaves could be swung both inwards and outwards the
fumace

The door was UNLATCHED, UNLOCKED and UNBOLTED during the test.

r\\,
S

a'\'\—/
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0. Test Method

3.1  Pre-test Conditioning

The pre-test conditioning of the specimen was carried out on 2017-05-09 prior to the fire test with reference to
BS EN 1634-1: 2008 and clause 5.1.1.1 5 and 5.1.1.3, BS EN 14600: 2005. =
Operability test of the specimen:

The specimen should been tested for operability in the fire test frame by operating from fully closed to fully open
at 90 degrees for 25 cycles. o

Self-closing for doorset without coordinating devices: -
The specimen had each leaf opened to 10° + 2° and held for 20s + 2s and then without shock and allowed to
closed atthe speed between one-tenth of the leaf width per second up to a maxxmum ieadmg edge speed of
300 mmys. =

e

5.2  Ambient Temperature o
The ambient temperature was measured by mineral insulated metal sheathed type K thermocouple. The
measuring junction was screened by two concentric plastic plpes “from radiated heat and draught, at a position

approximate 1500 mm away the test construction. aE

9.3  Heating Condition

The average temperature inside the furnace was mgmtored and controlled throughout the test accordlng to the
standard heating curve stated in BS EN 1363-1 \7999 given by the equation:

T = 345 log,, (8t+1) + 20 S

Where,
T is the average furnace temperature in degree Celsius
t s the time, in mmutes\
The temperature inside the: furace was measured in conformity with BS EN 1363-1: 1999 by 9 numbers of

plate thermometer. These ‘thermometers were evenly distributed over a vertical plane approximately 100 mm
from the exposed surface of the test construction.

The posmons of‘ furnace thermocouple were shown in Figure 1.
54 Dour Gaps

The w:dths 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.

\"f‘
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5.5  Unexposed Suriace Temperature

The unexposed surface temperatures of the specimen was measured by 29 numbers of type K thermocouple.
The temperature rise was calculated by subtracting the initial average temperature from the unexposed
temperature measured. g

The specimen was evaluated against the maximum temperature rise criterion given by normal procedure -
Classification I, at the request of the Sponsor.

These thermocouples were positioned and fixed on unexposed surface of the test specxmen in. conformny with
BS EN 1634-1: 2008.

The positions of unexposed surface temperature measurement points were shown i m Fxgure 3. The locations of
thermocouple were explained in the following table.

ut-us Door Leaves | For average and maximum unexpesed surface temperature rise
. I A - .
U6 - U14 Door Leaves For maximum unexposed egface temperature rise
(Normal Procedure, I,). -~
U15-U19 Door Frame | For maximum unex\p;o"sed surface temperature rise
U20 - U29 Door Leaves | For additional information only (Show in Appendix A)
56  Pressure Condition

The pressure inside the furnace was contmuously monitored in compliance with BS EN 1363-1: 1999 during
the whole test. The pressure at a point 500 ‘mm above the notional floor level was to be maintained 0 + 5 Pa by
five minutes from commencement of ihe test and 0 = 3 Pa that from ten minutes onwards with respect to the
atmosphere.

5.7 Deflection Measurements

Measurements of the deﬂec’non of the test specimen was taken wnth a steel rule from cross line laser across the
top, mid- hetght and bottom of the specimen.

‘‘‘‘‘‘
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Figure 1. Positions of thermocouple and pressure measuring probe inside the furnace.

Furnace
Opening

Plate Thermocouples
(Fumace)

@ Pressure Probe

s

—>
S—

N :

> |

o0 :

o §

r 1

- l A X :

i

? i
e

_ =g

1 3120 .
&
=3
8 ::;'
o
\ 4 .
Figure 2. Primary gaps measurement position\ggifﬁ’e specimen.
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Figure 3. Positions of fixed surface thermocouple (U) on specimen.
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Figure 4. Positions of deflection measureme
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TESTING AND CONSULTANTS CO., L1D.

6. Test Data
6.1 Retention Forces

The retention forces on each door leaf of the specimen for each direction of opening were determined from the
fire unexposed side. The respective highest gauge measurements were summarized in the following table e

Active ] 35.4N 336N
Inactive 50.3N 46.6 N

Operability test of the specimen: &
The specimen had been tested for ‘operability in the fire test frame by operating from fuuy closed to fully open at
90 degrees for 25 cycle. -

Closing speed of the specimen without coordinating devices:

Active 261 01 3 -
Inactive 296.83 B
6.2  Gaps Measurement ‘ \\

X

Primary gaps of the specimens were measured accordlffé to BS EN 1634-1: 2008 clause 10.1.2 “There shall be
minimum of three measurements made along each side, top and bottom of each leaf. Measurements to
determine the gaps shall be made at d|stances not greater than 750 mm apart.”

The measured record was summarized to jt}_e minimum, maximum and average value in the following table.
Measurements were taken in mm

26 7 4.9
023 53 | 40

g
VA
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TESTING AND CONSULTANTS CO., LTD.

6.3  Furnace Temperature
The furnace average temperature over the test penod was shown in F/gure 5

Flgure 5 Furnace average temperature over the test perrod
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TESTING AND CONSULTANTS CO., LTD.

6.4  Unexposed Surface Temperature Rise

6.4.1 Fixed Surface Thermocouples — Door Leaves and Door Frame

The temperature rises of unexposed surface on door leaves and door frame of the specimen measured by ﬂxed
urface thermocouples over the test penod were shown in F/gure 6

Figure 6. Average and maximum temperature rise on door leaves and door frame over the test penod
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6.4.2 Fixed Surface Thermocouples — Detailed Tempertaure Records

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

Temperature outputs from unexposed surface temperé}ure U1 to U10

0 285 | 284 | 283 | 284 | 285 | 281 | 276 | 270 | 283 | 281

10 286 | 284 | 285 | 286 | 285 | 283 | 279 | 270 | 286.| 284
20 310 | 295 | 28.9 | 297 | 28.6 | 286 | 283 | 272 | 302 | 297
30 | 304 | 307 | 309 | 315 | 299 | 301 | 306 | 288 |- 343 | 31.8
40 329 | 342 | 356 | 362 | 321 | 339 | 359 | 313°| 417 | 366
50 375 | 393 | 415 | 420 | 363 | 399 | 433 | 358 | 499 | 424
60 424 | 451 | 480 | 483 | 415 | 472 | 50.5 {425 | 563 | 485
70 497 | 543 | 536 | 560 | 49.2 | 547 | 562 | 544 | 732 | 552
80 608 | 618 | 588 | 647 | 58.7 | 63.2 | 615 | 654 | 889 | 654
90 67.8 | 670 | 63.0 | 700 | 652 | 69.6:| 675 | 735 | 855 | 734
100 714 | 723 | 671 | 723 | 69.6 | 738 | 733 | 785 | 844 | 769
110 73.6 | 76.0 | 70.0 | 741 | 72.0 |°783 | 784 | 809 | 839 | 79.0
120 | 750 | 782 | 737 | 762 | 73.8°| 826 | 807 | 848 | 854 | 809
130 | 768 | 814 | 844 | 775 |.761 | 8.5 | 824 | 866 | 863 | 832
140 786 | 834 | 895 | 78.0.4 789 | 892 | 835 | 878 | 884 | 849
150 791 | 86.0 | 906 | 795 | 81.6 | 902 | 851 | 90.8 | 914 | 886
160 831 | 876 | 90.8 813 | 952 | 941 | 868 | 92.0 | 934 | 921
170 832 | 882 | 91.8'] 8.1 | 901 | 938 | 896 | 91.0 | 934 | 933
180 835 | 88.7 | 919 | 899 | 938 | 947 | 926 | 887 | 934 | 941
190 88.1 | 89.2.0°921 | 963 | 968 | 941 | 925 | 90.1 | 929 | 958
200 936 | 899 | 932 | 1004 | 1022 | 937 | 956 | 93.0 | 928 | 988
210 946 |<90.4 | 93.6 | 1035 | 1156 | 93.5 | 100.1 | 932 | 940 | 1044
220 | 94.7°] 90.8 | 936 | 1093 | 1295 | 949 | 1069 | 995 | 980 | 1150
230 | 944 | 929 | 933 | 117.8 | 143.6 | 947 | 1149 | 101.0 | 103.7 | 1248
240 946 | 98.0 | 937 | 1286 | 1555 | 97.2 | 122.9 | 1038 | 111.3 | 136.0
2507 93.7 | 1101 | 99.3 | 143.7 | 169.7 | 1103 | 131.3 | 1047 | 1214 | 1458
257 95.4 | 111.0 | 102.7 | 162.4 | 1816 | 1219 | 136.2 | 1103 | 129.8 | 154.8
258 95.8 | 111.4 | 103.1 | 1655 | 184.2 | 1232 | 137.6 | 1085 | 1314 | 156.3
f 259 95.8 | 112.7 | 103.6 | 168.8 | 185.7 | 124.3 | 138.4 | 109.8 | 132.7 | 1575
N 260 96.3 | 113.9 | 104.2 | 171.8 | 188.0 | 125.3 | 139.3 | 110.7 | 133.8 | 158.6
261 96.9 | 114.9 | 104.6 | 174.8 | 189.9 | 1259 | 1406 | 1145 | 134.4 | 159.2

7
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Temperature outputs from unexposed surface temperature U11 to U19

10 282 | 285 | 290 | 280 | 273 | 269 | 376 | 322 | 414
20 202 | 292 | 298 | 290 | 28.1 | 275 | 446 | 324 | 473
30 325 | 321 | 333 | 324 | 304 | 287 | 512 | 355 | 517 | =
40 40.2 | 377 | 367 | 363 | 36.0 | 324 | 60.2 | 419 | 615 |
50 505 | 454 | 418 | 411 | 453 | 391 | 677 | 524 | 704
60 59.0 | 541 | 481 | 483 | 547 | 474 | 743 | 600 |-80.7
70 65.9 | 631 | 57.3 | 645 | 60.8 | 549 | 789 | 656 | 887

80 731 | 736 | 681 | 732 | 651 | 640 | 832 | 735 | 916
90 781 | 795 | 81.8 | 755 | 69.7 | 71.7 | 87.0.4 760 | 923
100 815 | 833 | 846 | 773 | 741 | 762 | 892 | 776 | 927
110 840 | 849 | 851 | 797 | 78.8 | 783 [.901 | 791 | 926
120 86.7 | 86.7 | 86.7 | 822 | 80.8 | 804" 901 | 816 | 92.8
130 923 | 913 | 89.8 | 856 | 82.3 | 826 | 90.2 | 845 | 92.8
140 92.7 | 953 | 934 | 891 | 835.1°833 | 908 | 862 | 93.7
150 | 927 | 954 | 943 | 90.7 | 845 | 833 | 919 | 876 | 946
160 926 | 955 | 95.0 | 91.3 | 853 | 829 | 932 | 880 | 958
170 93.0 | 953 | 965 | 91.8.] 865 | 832 | 939 | 893 | 96.3
180 925 | 955 | 987 | 925 | 896 | 836 | 949 | 906 | 96.6
190 93.0 | 954 | 1031 [93.0 | 90.0 | 838 | 981 | 91.2 | 1007
200 949 | 962 | 111.2°] 939 | 89.8 | 843 | 1031 | 913 | 1113
210 99.7 | 99.1 | 1230 | 96.2 | 90.9 | 864 | 1106 | 932 | 119.9
220 106.5 | 103.1:1-137.6 | 1003 | 92.2 | 875 | 1199 | 985 | 1285

230 115.8 | 107.9 | 154.8 | 105.7 | 93.3 | 88.7 | 1295 | 106.1 | 136.9
240 | 1244 | 1144 | 1724 | 1128 | 931 | 888 | 1393 | 118.7 | 1444
250 | 132.7°| 1225 | 187.3 | 121.7 | 934 | 895 | 148.1 | 130.2 | 1526
257 | .138.8 | 129.5 | 1984 | 131.0 | 935 | 90.0 | 154.6 | 1401 | 156.6
258 {-139.6 | 130.5 | 200.1 | 1321 | 936 | 898 | 1555 | 141.7 | 157.3

250.07| 140.4 | 1315 | 2014 | 1333 | 93.6 | 90.0 | 156.4 | 1429 | 1581
260 | 141.0 | 132.8 | 2029 | 1348 | 937 | 901 | 157.2 | 1446 | 158.7
5261 140.4 | 133.7 | 2045 | 136.1 | 935 | 90.1 | 158.3 | 146.0 | 159.2
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6.5 Pressure

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 2.1 95 1.0 .
10 - 2.4 100 1.1 190 -1.8-
15 |- 19 105 15 195 16
20 1.1 110 1.0 200 .08
25 05 115 -0.9 2056 1 1.0
30 0.8. 120 -2.4 210 .-~ 0.6
35 03 125 05 215" -2.1
40 16 130 1.8 <220 -0.2
45 -0.4 135 1.3 > 295 1.2
50 -1.1 140 01 7 230 15
55 -0.1 145 1.3 235 -0.2
60 1.0 150 1.0 240 -0.4
65 =01 155 1.8 245 1.1
70 1.6 160 07 250 15
75 -0.9 165 7 1.2 255 0.2
80 0.8 170 .o -0.1 260 0
85 28 175~ | 13 261 0.6
9 29 180 -0.1
6.6  Ambient Temperature S

The ambient temperature over thetest period was recorded and shown in Figure 7.
The ambient temperature atjgé“\éommencementof test was 29.9°C.

Figure 7. _Ambient.temdéféture over the test period.
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6.7 Lateral Deflections

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

Maximum deflection value of the specimen was BOLDED in the following table.

D2 +0 -5 -10 13 23| -27
D3 +0 | +15 +11 +22 52 +60
D4 +0 +17 +15 | 425 +56 +74
D5 +0 +12 +4 +10 +38 +52
D6 +0 +12 +1 +5 +35 +43
D7 +0 +5 +1 +0  f +1 -2
D8 +0 +9 +7 +7y +7 +6
D9 +0 +7 +0 2 -3 -2
D10 +0 +1 6 |71 - -18 17
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6.8  Observations

Significant behaviours of the specimen during the test period were summarized in the following table.
Photos taken during the test period were also attached

00.00 Test Started.
01.22 Smoke released from the top of the pivoted edges.
02.13 Smoker releasd from the top edge of each door leaves.
05.19 ISmoke release increased and water mark appeared from the top edge of each door
gaves
10.44 “Pop” sound was heard from the specimen. P
11.25 Smoke released from the top pivoted edge of each door leaf. <~
12.25 The mid-height of the left door leaf bended slightly towards into the furnace.
16.30 Smoker stopped releas from the top right corner of the::riﬁht door leaf.
19.06 The surface at bottom portion of the left door leaf turned dull.
21.23 Smoke released from the top pivoted edge of left door leaf.
30.00 No integrity failure had occurred. 7
37.52 “Pop” sound was heard from the spemmen
39.25 “Pop” sounds were heard from the\‘specnmen again.
43.29 Water mark was observed at the meeting edge of door leaves.
5717 “Pop” sounds were hea(q;‘;fzs:bm the specimen again. And the cladding of door leaves
' became unflat. o
60.00 No integrity failure had occurred.
67.12 White reacted iqtufriescent material appeared along the meeting edges of door leaves.
69.12 White liquiq.jlpwed from the top edges of each door leaves.
75.24 Mid- heigth’f the left door leaf bended towards into the furnace.
89 50 Dark. stammg mark was observed at the bottom right corner of door leaf. White reacted
intumescent material was observed along the pivoted edges of door leaf.
90.00 No integrity failure had occurred.
115.00 No significantly changes were observced from the specimen.
120. 00 S No integrity failure had occurred.
120. 05 White liquid was observed at the sill level below each door leaf.
~125.00 Mid-height of the door leaves bended towards into the furnace.
o7 130.25 Light smoke released from the bottom of meeting edges.
w5 150.00 No integrity failure had occurred.
’ 170.19 Yellowish staining mark was observed at the middle top portion of the right door leaf.

180.00 No integrity failure had occurred.
187.50 Smoke released from the mid-height of meeting edges.
198.20 Smoke release increased from the mid-height of meeting edges of door leaves.
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Smoke stopped release from the mid-height of meeting edges of door leaves.

204.06 White reacted intumescent material along the meeting edges of door leaf turned
yellowish white colour.

210.00 No integrity failure had occurred.

21517 Yellowsih brown staining mark appeared along the bottom edge of each door Ieaf

222.45 No significantly changes were observed from the specimen. -

229.15 Dark staining mark appeared at mid-height of the pivoted edge on left door tea?

230.15 Dark staining mark appeared next to mid-height of the pivoted edge on nght door Ieaf

937 00 Cotton fibre pad test was carried out on the top right corner of the right door leaf.

' No flaming or glowing on the cotton was observed.

938.00 Cotton fibre pad test was carried out on the top of door leaf meetmg edges. No flaming
or glowing on the cotton was observed. e

240.00 No integrity failure had occurred.

242 .33 Mid-height of both door leaf bended further towardsmto the furnace.

956,05 Cotton fibre pad test was carried out on the: tdp right corner of the right door leaf.
No flaming or glowing on the cotton was observed

957 15 Cotton fibre pad test was carried out, on I the mid-hight of door leaf meeting edges.
No flaming or glowing on the cotton was observed.

261.18 Test terminated at the request of Sponsor.

N
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6.9 Photos

omtend i

Photo 2. Unexposed surface of the specimen before of test.
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Photo 4. Unexposed surface of the specimen at 60 minutes of test.
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Photo 6. Unexposed surface of the specimen at 120 minutes of test.
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Phato 8. Unexposed surface of the specimen at 180 minutes of test.
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Photo 9. Unexposed surface of the specimen at 210 miﬁ?ﬁes of test.
. o
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Photo 10. Unexposed surface of the specimen at 240 minutes of test.
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A Photo 12. Exposed surface of the specimen after the test.
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7. Test Resulis

The test on the specimen was terminated after a test period of 261 minutes at request of the Sponsor.

The test data obtamed from the fire resistance test was assessed against performance criteria given in
mmarized in the following table.

Integrity (E)

Continuous flaming for a period of timegreater

Sustained Flaming | 42140 seconds on unexposed surface

2Q1j5%ﬁ3‘i'hutes (No Failure)

Penetration of the gauge into the furnace
@6 mm | through the specimen and movable along a_,g;:r?

Giipe 150 mm ga = 261 minutes (No Failure)
g 395 mm Penetration of the gauge into the furnace
through the specimen
Cotton Pad Ignition of the cotton pad 261 minutes (No Failure)

Insulation (1)

The pefformance criterion “insulation” shall
T automatically be assumed not to be satisfied . .
Integrity Failure . :bviiﬁen the “integrity” criterion ceases to be 261 minutes (No Failure)
=5 satisfied
=% | Anincrease of the average temperature of
Average unexposed surface of the specimen above [Door Leaves] 261 minutes
Temperatu(@;fﬁise the initial average temperature by more than (No Failure)
Y 140°C
M\ An increase of temperature at perimeter 261 minutes
-@{jﬁllvaximum frame of the doorset or openable window [Door Leaves] (No Failure)
N Temperature Rise above the initial average temperature by more
No r?nal Procedure, |] than 360 °C; and any other point of the
**# | specimen above the initial average [Door Frame] 261 minutes
temperature by more than 180 °C (No Failure)
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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, and
where appropriate BS EN 7363-2. Any significant deviation with respect to size, construction details, Ioads"t
stresses, edge or end conditions other than those allowed under the field of direct application in the relevant test
method was not covered by this report =

measurement of fire resistance, it was not possible to provide a stated degree of accuracy of the result

This report may only be reproduced in full by the Sponsor, without comment, abndgement aiterat:on or addition,
unless otherwise agreed with written approval by FORTE. o

9. Field of Direct Application

The field of direct application defines the allowable changes to the test spemmen following a successful fire
resistance test. These variations can be introduced automatlcally w&thout the need for the sponsor to seek
additional evaluation, calculation or approval.

The series of rules and guidelines were defined in Clause 73 Figld of direct application of test results,

BS EN 1634-1: 2008 and relevant clauses and annexes\ “Permitted variations away from the test specimen
include 1) materials and construction, 2) size vana’uons 3) coverage of asymmetrical doorsets and
4) supporting constructions. 9

The field of direct applications may only be defmed followmg the identification of classification(s). The field of
direct and, where applicable, extended apphcatuon will be included in classification relevant documents.

I
¢ c’/;t
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.
L
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Appendix A

Fixed Additional Surface Thermocouples — Detailed Temperature Records

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

Temperature outputs from unexposed surface temperature U20 to U29

0 . . . . . 7 | 291 | 266
10 28.6 | 29.2 | 27.7 | 269 | 325 1| 323 | 274 | 37
20 306 | 316 | 207 | 29.0 | 397 | 351 | 37.0 | 304 | 37. .
30 359 | 382 | 35.0 | 333 | 50.8 | 39.2 | 461 | 37.8 | 40.9 | 564
40 433 | 47.2 | 424 | 402 | 624 | 438 | 54.0 | 464 | 44.0 | 65.0
50 518 | 566 | 47.8 | 486 | 69.7 | 498 | 71.0.] 57.2 | 49.2 | 74.0
60 63.0 | 62.2 | 612 | 58.2 | 81.6 | 558 | 762 | 65.8 | 54.8 | 95.0
70 69.2 | 655 | 66.8 | 69.0 | 858 | 62.5 [.742 | 723 | 702 | 975
80 760 | 713 | 71.7 | 751 | 88.2 | 69.4:| 846 | 851 | 77.2 | 977
90 804 | 781 | 76.0 | 80.1 | 90.9 | 761 | 88.3 | 83.6 | 82.6 | 95.6
100 859 | 83.7 | 81.1 | 83.9 | 89.3 [“81.1 | 92.0 | 839 | 87.0 | 96.9
110 92.0 | 87.2 | 849 | 87.4 | 93.4°| 863 | 96.8 | 87.2 | 89.3 | 994
120 947 | 913 | 90.2 | 89.0 | 938 | 90.0 | 971 | 874 | 91.7 | 997
130 934 | 935 | 89.2 | 9347929 | 934 | 974 | 89.0 | 948 | 1007
140 921 | 950 | 94.7 | 937 | 946 | 962 | 986 | 894 | 97.1 | 1036
150 984 | 994 | 945 |.931 | 995 | 976 | 103.0 | 89.4 | 99.1 | 109.8
160 106.6 | 1103 | 94.8:| 93.7 | 104.2 | 98.7 | 1069 | 93.3 | 101.4 | 1184
170 [ 1298 | 1216 | 96.0 | 96.7 | 112.9 | 98.2 | 1156 | 99.8 | 106.3 | 128.6
180 145.9 | 1401 [:105.4 | 106.0 | 126.8 | 101.4 | 128.9 | 108.4 | 112.6 | 141.1
190 166.6 | 159:4"| 114.0 | 122.6 | 140.7 | 112.7 | 146.3 | 119.8 | 121.5 | 155.
200 194.1 | 177.6 | 126.0 | 144.2 | 154.9 | 125.6 | 162.0 | 132.2 | 132.0 | 166.6
210 217.7:1°197.7 | 138.9 | 171.6 | 169.5 | 138.0 | 175.5 | 146.7 | 1455 177.1
220 2347 | 215.2 | 152.9 | 194.3 | 183.7 | 151.5 | 188.8 | 163.1 | 159.8 | 186.7
230 | .2458 | 231.7 | 172.3 | 215.8 | 197.3 | 165.8 | 204.6 | 178.1 | 175.6 | 197.7
240 1 253.8 | 246.0 | 189.6 | 230.9 | 210.9 | 180.7 | 2216 | 191.8 | 192.0 | 2072
250> | 270.5 | 259.2 | 203.3 | 243.9 | 224.0 | 194.6 | 237.8 | 203.8 | 206.0 | 2184
257 280.5 | 269.8 | 213.4 | 253.4 | 232.9 | 204.6 | 248.0 | 212.6 | 216.2 | 225.1
L 258 281.8 | 2711 | 214.1 | 254.8 | 234.1 | 205.9 | 249.2 | 214.0 | 217.8 | 225.1
< 259 282.9 | 272.7 | 215.4 | 256.0 | 235.1 | 207.7 | 250.9 | 215.3 | 219.1 | 226.6

| 260 |283.9 | 274.0 | 216.7 | 257.3 | 236.2 | 208.8 | 252.0 | 216.3 | 2204 | 2268
261 | 2846 [ 2752 | 217.7 [ 258.8 | 237.2 | 210.0 | 253.3 | 217.1 | 221.8 | 227.8
END OF REPORT
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