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FORTE REPORT no.: IT19-129

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 do%s?
shutters and openable windows” and particular requirements in BS EN 1363-1: 1999 “Fire resistance tgs?s -
Part 1: General requirements”. [0y

hieved the followin

INTEGRITY (E) o
Sustained Flaming 48 Minutes 0@9
Gap Gauge 53 Minutessd
Cotton Pad

INSULATION .

Averag Mi
Air Transfer Grilles ‘ s M!nutes
Max. Temp. RiggV 53 Minutes
0,;0\.)
* The earliest elapsed time befqrg\&ny integrity or insulation failure occurrence was bolded above.

‘$\

2. Test Inform i

DateReceived: 2019-10-08
Jest Number: QT19-148
% Date Tested: 2019-10-16 Start Time:  10:11
& Test Operator from FORTE: Ms. Michelle DONG
Witness of the Test: Mr. Ho Siu Ping — Official Delegate of the Sponsor
Report Issue Record: Version 1 - 2019-12-18
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FORTE REPORT no.: IT19-129

TESTING AND CONSULTANTS CO., LTD.

3. Construction Details of Specimen
3.1 DoorA

3.1.1  Door Frame

The timber door frame with clear opening sizes were 906 mm (width) x 2233 mm (height). The sectronalcﬁ
dimension of the head and the vertical flush jamb were 47 mm (w) x 100 mm (thick). \@‘
The door frame fixed to the concrete support frame by door frame anchor bolts There were 3 numbers _gr?mgs

liding Door Leaf

The specimen comprised of a door leaf sized 1000 mm (w) X 2400 mm (h) with ge’r%mal 62 mm thick.
The stiles and rails of the door leaf were made of timber slabs sized 150- 2oo(rﬁm (w) x 38 mm (t), whereas the
mid-rails were made of a timber slab sizes 60 mm (w) x 38 mm (). T g&trles rails and mid-rails were fixed
together by steel staples. The space between stiles and rails were filled 38 mm (1) perlite core. Both sides of
the core were covered by triple layers of 3 mm (t) fire board sub-facing and 3 mm (t) medium densrty fabric
(MDF) board facing: he sub-facing was fixed.onto the stiles agd rails b
fixed onto th
intumescent

3.1.3  Air Transfer Grilles R

The specimen comprised of 2 air trzg&%?er grilles at the door leaf.

The air transfer grilles sized 600@% (w) x 300 mm (h) x 62 mm (t) & 400 mm (w) x 1400 mm (h) x 62 mm (1)
and fixed in the aperfures qy‘fhe door leaf. Each air transfer grilles was ,_made of 1 mm (i) steel plates and
multi-layer of intu er)vtqpeéds Each blade wi 620

Q
lsgimonger

The Qoﬁr leaf was mounted onto the testing frame by sliding system with mechanical self-closing function. Two

dgor hangers fixed on the top edge of the door leaf at 150 mm away the vertical edge of the door leaf and were
&<§uspended from the aluminium track. The sliding system was covered by a 25 mm (t) composite panel on fire

& exposed. The composite panel was made of 9 mm (t) fire rated board and plywood facing. Steel angle holding
< system with intumescent materials was applied on the top and vertical edge of the doorset. Interlock was
installed 950 mm above the bottom edge of the door leaf. Decoration plate was applied at both sides of door

leaf.
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FORTE

TESTING AND CONSULTANTS CO., LTD.

3.2 Material Schedule

Parts Specifications were provided by the Sponsor.
Italics: Information checked by FORTE.

REPORT no.: IT18-129

)
@‘0
Door Frame N
Supplier: Garish Grown Fire Engineering & Consultancy A
Material: r Timber (Hardwoo_d) v o

Overall Sizes:

Sectional Dim :

Density:

o& of Head

Gap Filling between Door

Frame and Sub-frame: Ceramic Fibre and Lined Up with Fire Sealant

Fixing method to
Concrete Supporting Frame:

M10 x 120 mm Steel Anchor Bolt Qg
&

>

Intumescent and Smoke Seal - Door Frame

Supplier:
Brands: B %

Garish Crown Fn@‘Engmeenn

Overall Sizes: 1000 mm x,2300 mm
Nominal Thickness: 62 mm
Measured Thickness: 63.45QnYm

Material: TipoRer (Softwood)

Stiles and

éq(sﬂ’f‘un Stiles and Rans 180mm-200mm

Rails

> Thickness:

Density: 380 kg/m®

Moisture Content: | 12-17 %

@ .
>~ Door Leaf Lipping

Supplier: Garish Grown Fire Engineering & Consultancy
Material. Timber (Hardwood)

Thickness: 10 mm

Density: 550 - 700 kg/m’

FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO L) FORTE TESTING AND CONSULTANTS CO LD FORTE TESTING AND CONSU
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FORTE REPORT no.: T19-129

TESTING AND CONSULTANTS CO., LTD.

Intumescent and Smoke Seal - Door Leaf

Supplier: Garish Grown Fire Engineering & Consultancy
Brands: Ying Mu
N~ YM3002 - YM1002 -
Model and Size: 30 mm x4 mm 10 mm x 4 mm YM1002 -10 mm x 4 mm x»‘&ﬁ
Location: Groove Opposite Leading and Top Edge Bottor Edge of the Door %% &fy

the Door Frame | of Door Leaf

Interlock .

Fire Board
Supplier: Garish Crown Fire Engineering & Consultarmér
Brand: Ying Mu <

Description ; Magnesium Oxide Board ey

Density:
Location

Thickness: 3mm ;QO*
Density: 450 - 550, 4¢/m’
&
Fire Louver &
Supplier: Garish Crown Fire Engineering & Consultancy

Brand:

ABS Buudmg Products Company Limited

ABS
Magneto
‘ %@QMateriaI: Steel + Aluminium Alloy
"Q‘»
< Decoration Plate

Supplier: Garish Grown Fire Engineering & Consultancy

Brand: Stainless Steel

Thickness: 1.2 mm

FORTE TESTING AND CONSULTANTS CO L'TD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LYD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSU
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FORTE REPORT no.: IT19-129

TESTING AND CONSULTANTS CO., LTD.

Intumescent Pad

Supplier: Garish Crown Fire Engineering & Consultancy
Brand: Ying Mu

Thickness: 2 mm

Fire Sealant

Supplier:

Garish Crown Fire Engineering & Consuitancy

Brand: Firemate

FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LT FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSU
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REPORT no.: IT18-129
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TESTING AND CONSULTANTS CO., LTD.

Drawings on the Specimen provided by the Sponsor (Total 2 pages)
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FORTE Répom no.: 719129

TESTING AND CONSULTANTS CO., LTD.

4. Specimen Condition
4.1 Selection of the Specimen

The specimen was selected by the Sponsor and submitted to the Test Location. FORTE did not involve in the C;S
selection of the specimen. &

All the components of the test specimen was suppli

Invsect/on 3.2 of this report, items’ wh:ch had been venf'sed;:by FORTE was clearlyd ntmed and distinguished

from those relying on Sponsor’s declaration. C}O
o

4.3  Supportling Construction O@c’

The specimen was fixed into a supporting construction made of fullg@red reinforced normal density concrete

slabs provided by FORTE. Door A was installed into one sized 102@°ﬁxm (w

The specimen was stored in the Test L&’uon from 2019-10-08, the date which specimen was received, to
2019-10-16, the date which fire res@ahce test performed

Door A;:‘the Sponsor had demgnated and installed the specumen that hanging system Iocated at fire side and it
wgstNLOCKED and UNLATCHED during the test.
@Q-- I B ;L L

&
&
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FORTE REPORT no.: IT19-129

D CONSULTANTS CO., LTD.

TESTING

9. Test Method
9.1  Pre-test Conditioning

The pre-test conditioning of Door A was carried out on 2019-10-14 prior to the fire test with reference to BS EQL@
1634-1: 2008 and clause 5.1.1.1 of BS EN 14600: 2005.

Operability test of the:specimen:

The ambient temperature was measured by mineral insulated metal shea@@f type K thermocouple. The
measuring junction was screened by two concentric plastic pipes from rad\na?ed heat and draught, at a position
approximate 1500 mm away the test construction.

5.3  Heating Condition

The average tem
standard

ure inside the furnace: roughout the test according to the

T= 345 logm

: N
is the average furnac mperatu&ggiﬁ degree Cel
o

t s the time, in minutes &

The temperature inside the fumacgoﬁas measured in conformity with BS EN 1363-1: 1999 by 9 numbers of

plate thermometers. These th@ometers were evenly distributed over a vertical plane approx1mately 100 mm

rior to the test.

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

FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LFD FORTE TESTING AND CONSULTANTS CO LD FORTE TESTING AND CONSULTANTS CO LTH FORTE TESTING AND CONSt
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FORTE REPORT no.: IT19-129

TESTING AND CONSULTANTS CO., LTD.

5.5  Unexposed Surface Temperature

The unexposed surface temperatures of the specimen were measured by 31 numbers of type K thermocouples.

The temperature rise was calculated by subtracting the initial average temperature from the unexposed A
temperature measured. 190

Door A was evaluated against the maximum temperature rise criterion given by normal procedw;e\—
se thermocouples were positioned and fixed on uggRposed

Ut -U5 Door Leaf For average and maximum unexpage‘ﬁ surface temperature rise

For maximum unexposed surface temperature rise
(Normal Procedure, 1) O

For additional informatioh only (Data shown in Appendix A)
T Sosed surface temperature rise

ui5-U18 Door Leaf

U37 - U40 Door Leaf
Door Frame |

5.6  Pressure Condition g
,&
The pressure inside the furnace was:sé’nﬁnuously monitored in compliance with BS EN 1363-1:1999 during the
whole test. The pressure ata pqut’S\BO mm above the notional floor level was to be maintained 0 = 5 Pa by five

minutes from comm ncemeg&é\f the test and 0.+ 3 Pa that from ten minutes onwards with respect to the

FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO I.TD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSI
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TESTING AND CONSULTANTS CO., LTD.

REPORT no.: IT19-129

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

Pi @  Pressure Probe

. J
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%\‘f
&
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: @6
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FORTE REPORT no.: IT19-129

TESTING AND CONSULTANTS CO., LTD.

Figure 3. Positions of fixed surface thermocouples (U) on Door A.
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TESTING AND CONSULTANTS CO., LTD.

6. Test Data
6.1  Retention Forces and Pre-Conditioning of the Specimen

The retention forces on door leaf of Door A for each direction of opening were determined. The respectivgcﬁ
U
S

highest gauge measurements were summarized in the following table.

ating from fully clog y open at 90

A
¢
6.2  Gaps Measurement X

&
Primary gaps of the specimen were measured according to BS EN 763{3;75?\'2008 clause 10.1.2 “There shall be
minimum of three measurements made along each side, top a%do‘bottom of each leaf. Measurements to
determine the ga | be made at distances not greater than '7%59%m apart.”

um, maxigum and
, P

A 0
B 43 & 55 49
C 60 & 7.0 6.3
X 64 & 8.5 7.4
Y 2.0 15.0 7.1

FORTE TESTING AND CONSULTANTS CO LID FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS €O LTD FORTE TESTING AND CONSULTANTS CO L1D FORTE TESTING AND CONSL
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REPORT no.: IT18-129
TESTING AND CONSULTANTS CO., LTD.

6.3  Furnace Temperature

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

Figure 5. Furnace average temperature over the test period.

1200

— Fumnace:Avg.

900

Temperature (°C)

10 20 30 40 50 60 70 80
Time (Minutes)
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F ORTE REPORT no.: IT19-129

TESTING AND CONSULTANTS CO., LTD.

6.4  Unexposed Surface Temperature Rise
6.4.1 Door A

6.4.1.1 Fixed Surface Thermocouples — Door Leaf and Door Frame 3
The temperature rises of unexposed surface on door leaf and door frame of Door A measured by fixed surgaé?

. &

i

thermocouples over t

1p: Rise (Door Leaf), ©
Max. Temp. Rise (Door Leaf) @ﬁ
Max. Temp. Rise (Door Frame) C)@
o
80 O’C‘C’
@b?(ﬁ
N

o 70 &
o ,&@
S ,\O‘Zy
'g ej&l
o o V &o‘ bt it
I & A
@ P j\ P
= \“o*'
= M /./’ _
g ¥ v 7/ — =
- & / Ny

. o1

e s J‘ .

- VV\/'/ »y BIL
‘ / a L
S D 4
/ Foaeer wld
R 0
f- 1
&
30 40 50 60 70 80

Time (Minutes)
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FORTE REPORT no.: IT19-129

CONSULTANTS CO., LTD.

6.4.1.2 Fixed Surface Thermocouples — Air Transfer Grilles
The temperature rises of unexposed surface of air transfer grilles of Door A measured by fixed surface
thermocouples over the test period were shown in Figure 7.

i
Figure 7. Average and maximum temperature rise on Air Transfer Grilles of Door A over the test period. \,,@'9'0
X

=

&
100 £ [ L :

d 10 20 30 40 50 60 70 80
Time (Minutes)
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FORTE REPORT no.: IT19-129

TESTING AND CONSULTANTS CO., LTD.

6.4.2 Fixed Surface Thermocouples — Detailed Temperature Records

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

Ternperature oulputs from unexposed surface temperature U1 to U5, U15 to U20 0\0

66.9 | 32.0 | 36.7
67.5
68.4
69.4
70.4

FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS €O LTD FORTE TESTING AND CONSULTANTS CO LTDR FORTE TESTING AND CONSULTANTS CO LID FORTE TESTING AND CONS!

PAGE 18 of 28



FORTE | REPORT no.: IT19-129

TESTING AND CONSULTANTS CO., LID.

Temperature outputs from unexposed surface temperature U21 to U30

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 CONSI
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TESTING AND CONSULTANTS CO., LTD.

Temperature outputs from unexposed surface temperature U31 to U36

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
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FORTE REPORT no.: 719129

TESTING AND CONSULTANTS CO., LTD.

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.

~Ambient Temp.

0 10 20 30 40 50 60 70 80
Time (Minutes)

FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS €O LTD FORTE TESTING AND CONSULTANTS €O LTD FOKTE TESTING AND CONSULTANTS CO LT FORTE TESTING AND CONSL

PAGE 21 of 28



FORTE ' REPORT no.: IT19-129

TESTING AND CONSULTANTS CO., LTD.

6.7 Lateral Deflections

Measured lateral deflections over the test period were summarized in the following table. A positive
measurement indicates @ movement towards into the furnace and vice versa. Measurements were taken in mm.
Maxnmum deflection of each specimen was BOLDED in the following table.

44 :
D6 +0 | +3 | +10 | +20 | +20 | +22 | +25 |CH28 | +30 | +32
D7 +0 | +7 | +10 | +18 | +23 | +25 teﬁ" +30 | +30 | +35
6.8  Observations @%
Significant behawours»of the specimen during the test period were \@‘nmauzed in the following table

Photos taken duri test period were als ed. o3 &

Test Started, L ‘
Smoke released -at-air transfg&&nlls.

.02.20 Smoke released at door edges.

09.35 Smoke release at top.léﬁ corner and top edge of the door leaf.
18.57 Yellowish brown sgé}hmg mark appeared at top left corner of the door leaf.
19.19 Water mark cg&ﬁ be observed on the door leaf facing. Intumescent material reacted at

the air trangger grills and expanded out from the gaps.
, mokeege“Tease reduced from:the leading edge. Dark stain marks on the surface of door

808
‘ch?? 8.07 Integrity failure had occurred.
Q§“ , 53.45 Ceramic fibre was applied at the top edge of the door leaf at request of the sponsor.
, %@ ) FIRE RESISTANCE EVALUATION ON DOOR CEASED.
&“0” 58.46 Smoke released increased at the leading edge and top corners of the door leaf,

62.34 Dark stain marks on the surface near top corners of door leaf was observed.

72.30 No integrity failure on the air transfer grills was observed.

73.09 Test was terminated at reguest of the Sponsor.

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 CONSt
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o

6.9 Photos

Photo 2. Unexposed surface of the specimens before test. (Left: Door A and Louver C; Right: Door B)

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
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REPORT no.: IT19-129

Photo 4. Unexposed surface of the specimens at 60 minutes of test.

FORTE TESTING AND CONSULTANTS CO LTD FORT
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Photo 6. Exposed surface of the specimens at after test.
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FORTE REPORT no.: IT19-129

TESTING AND CONSULTANTS CO., LTD.

7. Test Resulis
The test on Door A was ferminated after a test period of 73 minutes at request of the Sponsor.

The fest data obtained from the fire resistance test was assessed against performance criteria given in A
BS EN 1634-1: 2008. The test results were summarized in the following table. &

x@“
=

laming for a period of

10 s unexposed surface “:. -

Penetration of the gauge into the furnace through the
Gap specnmgn and movable al_ong a 150 mm gap @c;o 53 minutes (No Failure)
Gauge Penetration of the gauge into the furnace through the<p

@25 mm . oA

specimen N0

Cotton Pad Ignition of the cotton pad : 53 minutes (No Failure

The pérformance@o%riterion “insulation”  shall

integrity Failure automatically bggé?sumed not to be satisfied when 48 minutes

the “integrity&‘?iterion ceases to be satisfied
‘D’V

An in(@%%e of the average temperature of unexposed [Door Leaf]

su@e of the specimen’ above the initial averag
Qté?nperature by more.

Average

No Faiiure)

g 53 minutes
[S ;:Ll\émentary (No Failure)
Prosgdure, | . . . 53 minutes
\{&% e temperature by more than 180 “C [Air Transfer Grilles] (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 £N 1363-1, and n
where appropriate BS EN 1363-2. Any significant deviation with respect to size, construction details, Io%isQ
stresses, and edge or end conditions other than those allowed under the field of direct application in the @t@\lant

9. Field of Direct Application _
. oy

The field of direct application defines the allowable changes to the te&b‘épecimen following a successful fire

resistance test. These variations can be mtroduced automatncallygﬁout the need for the sponsor to seek

additional evaluation; calculation or approval. _ ‘

The series
BS EN 163

N
y only Qgﬁeﬁned follo
direct and, where applicable, extended Oag,ﬁaql‘ication will be included in classification relevant documents.
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Appendix A
Fixed Additional Surface Thermocouples — Detailed Temperature Records

The outputs of the additional unexposed surface thermocouples were summarized in the following tables.

Temperature outputs from unexposed surface temperature U37 to U40
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