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Fire resistance test conducted in accordance with BS 476: Part 22: 1987, Seetion 7 en a partially

insulated, double-leaf timber doorset

1. Summary
A specimen of double-leaf, single-acting timber doorset had been subjected to a test in accordance . “j‘\’”
with Section 7 of BS 476: Part 22: 1987 to determine its fire resistance performance. CF
As requested by the test sponsor, the specimen was mounted within concrete line specimen Q&}ﬁer
The specimen was mounted such that the door leaves were swinging towards the heating congi@ronb
The double-leaf timber doorset had overall dimensions of 2,174 mm wide by 2 339, »@1%11 high. It
comprised of a timber door frame incorporated with equal door leaves. Both door{},‘%aves were of
1,050 mm wide by 2,300 mm high by 50 mm thick and each door ieaf was hung,@‘\‘ﬂﬁe door frame by
3 nos. of stainless steel butt hinges with sizes of 102 mm by 102 mm. Surfftcg\m\ounted overhead door
closers were fixed on the unexposed surface of each door leaf during the 155" A mortise knob latchset
and 2 nos. of flush bolts were installed on the left and right door ie@“;?%s respectively, There were
10 mm lipping applied around the door leaves. The left and rwh@“@oor leaves incorporated with a
glazed panel with vision sizes of 315 mm wide by 815 mm hlg‘i}%nd of 186 mm wide by 1,141 mm
high respectively. An intumescent seal of 30 mm wide by 4_;’%% thick was installed at the jambs and
head of door frame. An intumescent seal of 15 mm md@;\%y 4 mm thick was installed at the meeting
edge rebate of each door leaf, The latchset at the left @Br leaf was unlatched during the test, The fiush
bolts at the right door leaf were in unlatched posmﬁﬁ cturmg the test.

The specimen satisfied the performance re%ﬁxemenis specified in BS 476: Part 22: 1987, for the

following periods: ~o
L
Kt)\h)
LA
Insulation: 67 Mi, ftes
Integrity: a7 M&mutes (No failure)
. -’\
The test was dlsconﬁrme@ after a pertod of 67 minutes.
R
>
&
&
&
&
«\i
Ty
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2. Introduction

The specimen was tested in accordance with Section 7, BS 476: Part 22: 1987, "Methods for
determination of the fire resistance of non-loadbearing elements of construction’. <
%

This test report should be read in conjunction with the BS 476: Part 20: 1987, Methods for &@
§M
as

determination of the fire resistance of elements of construction (general principles)',
The specimen was mounted by the test sponsor. The test was led by Miss Sammi Cheng and‘(w
witnessed by Mr. Ho Ho and Mr. Raymond Leung, the representatives of the test sponsor. n}@ “

3. Test Specimen Construction Q,

The specimen was installed into concrete specimen holders to form the @‘i;”construction. A

comprehensive description of the test construction is presented in the appe.ndi;g@‘which is based on a
T

survey of the specimen and information supplied by the test sponsor. o
3
o
4. Location of Testing Laboratory

\
96 Yoik, Lot No. 2440, Section M, Ma Tso Lung, Sheung Shul;"@lew Territories, Hong Kong.

Y
e~y
5. Equipment ' dg\}f
. . o
Equipment includes: e
Nine (9) thermocouples to monitor the temperatgffb of the furnace, which were kept at 100 mm from
the face of the specimen (see Figure 1). 5\6
Nine (%} thermocouples to monitor for theé}temperature of the unexposed face of the specimen (see
&
Figure 2). S

A roving thermocouple to meabure\s@mperature on hot spots of unexposed surface.
A micro-manometer provided t(?}nomtor the furnace pressure.

Cotton pads, 6 mm and 25 zﬁ’ﬁi gap gauges.

Steel ruler to monitor th@lateral detlection of the specimen.

,&@
¥ S
e e
o
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6. Test Procedures
The test was conducted in accordance with the procedures specified in Section 7 of
BS 476: Part 22: 1987. The ambient temperature of the test area during the test was measured. After

the first 10 minutes of the test, the furnace pressure was maintained at 0 + 2 Pa relative to atmosphere, 5;:“&
at 1,000 mm from the notional floor level, Q/Cg'
The furnace was monitored by nine (9) thermocouples so that the mean furnace temperature com]‘q}ied

with the requirements of Clause 3.1 of BS 476: Part 20: 1587. ﬂ,;g’l“*‘”

The temperature of the unexposed face was monitored by means of nine (9) thermor,ouptefﬁ fixed to
the unexposed surface (see Figure 2 for the locations and reference numbers of theé@éﬁnocoupleq}

Six (6) of them (S1-86) were the key thermocouples for both the mean and maxamﬁﬁ temperatures of
the unexposed surface and the rest (S7-S9) were tixed to the door frame for ma‘.;fshnum temperature of
the unexposed surface. The mean and maximum temperatures were recor ieiv\

The cotton pads and gap gauges were used, if considered appropmate,, > determine compliance with
the integrity criterion of the standard. The occurrence of sustained Eé‘mmcr on the unexposed surface

3
was monitored to determine compliance with this criterion. 3\;{}
X
The lateral deflections of the specimen were measured by stgg%{??ules and recorded.
, . , oY
7. Test Data and Information );g;"'

‘The ambient temperature of the test area during d;iejtést was 23 °C.

The furnace was controlled so that the meanéxmaue temperature complied with the requirements of
Clause 3.1 of BS 476: Part 20: 1987, The te@npemiures recorded are shown graphically in Figure 5.
The mean and maximum temperatuxé% of the unexposed surfaces of the specimen are shown

graphically in Figures 6. ﬁ‘x:?v“
A summary of the obsewanqg\% made on the general behaviour of the specimen is given in
the appendix. . Qg\

The deflections obtame@;are summarized in Table 1.
The test was dlsconuxmed after a heating period of 67 minutes.

s
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8. Results
When tested in accordance with Section 7 of BS 476; Part 22: 1987, the requirements of the standard
were satisfied for the following periods: o
Insulation: 67 Mimutes Q’\S‘?‘?
Integrity: 67 Minutes (No failure) N ‘“\?}J

«il*

Insulation - It is required that the mean temperature rise of the unexposed surface shall ﬁ@r\ﬁe greater
than 140 °C and thar maximum temperature rise shall not be grea&v\fﬁan 180 °C.

Insulation failure also occurs simultaneously with integrity failure, '“Q\
Q

The 140 °C rise of the mean temperature of the unexposed sujfﬁce of the specimen did
not reach during the test. The 180 °C rise of the maxunung&}npemture of the unexposed
surface of the specimen did not reach during the test. 'Eﬁe ‘maximum temperature rise was

85°C at thermocouple 85 after the 67 minutes heatu?gg‘%ondxtmn

&
‘\w—

Integrity - It is reguired that there is no collapse fg\?‘ the specimen, no sustained flaming on

the unexposed surface and no loss of zmpaégheabm:y

The specimen met the test 1ntegrzt%«x;gqmrements after a heating period of 67 minutes.
\\J

9. Limitations O\’

The results relate only to the belgﬁ;\;\lour of the specimen of the element of construction under the
particular conditions of the 1es@hey are not intended to be the sole criteria for assessing the potential
fire performance of the eiexgtﬁx;t in use nor do they reflect the actval behaviour in fires (see Clause 12
of BS 476: Part 20: 198@7 The test results relate only to the specimen tested and obtained using the
door to frame gaps taé‘orded in this report. The fire resistance performance of doors of this design may
change if qubs’canﬁé ly different gaps are used. Application of the results to the specimen of different
dimensions OQ\SUPPOK‘IGd other than by a concrete wall or incotporating different components shall be

the subje@gcﬁt a design appraisal.

\\
Y
,_q‘&
N
=
o

L

i .__ﬂ\v

¥

RO7LO6B — FRT on Partially Insulated Double-Leaf Timber Doorset Poge 5 of 25



Research Engineering Development Fagade Consultants Limited
sk FEE R R R IR E]
Fireand Facde Gobsuliants Tl (852) 2807-0930 Fax: (852) 2662-6105

Appendix

,
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Photo 3: The unexposed face of the specimen aft
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Figure 2 — Locations and reference number of thermocouples to monitor the temperature
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Observation
Time [Exposed (E) or Observation
(min.sec) [Unexposed (U)
00.00 - Test started. o
01.20 U Cracks developed on both wire glass panels. Q-r«w
01.50 U Smoke started releasing from the perimeter of door leaves. ;f;:‘;’
02.50 U More cracks developed on both wire glass panels. . §’§"w
04.20 U Smoke release increased. Q*}@W
04.30 E Flaming on the door leaves surface was observed. V&\’y
06.00 U smoke release decreased. qf;\’
06.20 U Both wire glass panels turned dark. (\:j’\'j
11.30 E Plywood dropped into furnace. *‘33”»
12.30 U Smoke released from both wire glas%}faneis
18.50 U Smoke released from latchset. ;\‘;‘:\/
19.00 U Intumescent seal around bot!:—w;re glass panels started reacting.
22.00 U Water droplet from the, pe%hneter of the door leaves was observed.
26.30 E Door leaves sur:tace dh}med
30.00 U/E No mgmﬁcant’ gpange was observed. The specimen satisfied the
integrity requifements performance.
33.3 U Intumesce;ggﬁgeal around both wire glass panels fully reacted.
35.00 U Top g,lézed bead of both wire glass panels turned dark.
41.30 U '\{gs;bie deformation of the door leaves was observed.
42.50 U L %tumeswnt seal at right edge of the right door leaf peeled off.
46.30 U qzii‘%y Intumescent seal at the meeting edge peeled off.
53.30 ;{:I‘;'Q‘ Top left and right corners of the doorset turned dark.
5830 _,(S? ' Intumescent seal at right edge of the right door leaf dropped.
60.00 ,@;@ U/E No significant change was observed. The specimen satisfied the
o5 ’ integrity requirements performance.
§l§% U Intmescent seal at the meeting edge dropped.
gvl,\%”3.15 U Door leaves surface deformed heavily.
.@)@M 65.00 U Intermittent flaming was observed at the area pear latchset and the
Aﬁi‘"‘ bottom edge of right door leaf.
R 67.13 = Test was terminated as requested by client. The specimen satisfied the
\:‘"\«@ integrity reguirements performance.
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1.ateral deflections

Table i
Lateral deflections (in mm) of the specimen during the test as viewed from the unexposed face.

Time
{min)
L.ocation

10

20

Di

D2

D3

D4

D5

D6

D7

DS

Do

D10

D11

D12

(Z,»oc::oocoao@eo@

&

13

LS BN B .

,@‘;\

Positive deflections indicate movemem@ﬁfards the furnace (see also Figure 4 for the locations).
The maximum deflection of doorsé@%ccmfed at location D7 was 32 mm moving away from the

furnace,

ROTLO6B ~ FRT on Partially Insulated Double-Leaf Timber Doorset
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Information from client

Lett door leaf overall sizes
Right door leaf overall sizes
Fixing method

: The core strips wemmpactc,d within the skeletal frame.

ltem Description £
1 Door Frame Q::&
B
Material : Hardwood. Y
Overall sizes ;2,174 mun wide by 2,339 mm high. 2::.:_/
Density : 600 kg/m® (Not measured by Laboratory). ,3 f‘l‘xfﬁ
Rebate 18 mm by 53 mm. _%,\g@"}
Jambs to head jointing method : Mortise joint. <
Frame to aperture fixings : 3 nos. of M8 anchor bolt per jambs. <&
2 Door Leaf Q&ﬁ'
P
Core material . Hardwood. O
Density of hardwood : 550 kg/m’ (Not measured by E@B%ratory)

1,050 mm wide by 2,300 @n high by 50 mm thick.
1,050 mm wide by 2 3@\311111 high by 50 mm thick.

Fixing method

3 Door Leaf Facings Lo o
Material : Piywood '\V
Thickness . Smm @y‘“
Density : Noiifkss than 350 kg/m® (Not measured by Laboratory).
Fixing method ; ,ﬁﬁdynea aerolite FFD glue,
4 |Door Leaf Lipping 1&:);?\2‘*"
Material | @3’ : Hardwood.
Density x{§ : 600 kg/m® (Not measured by Laboratory).
Thickness &T‘t“’ 10 mm.

: (Glued and nailed.

LR

Entumesceg:a‘i“ Seal for Door Leaf

Manu@murer 1 Gallford Limited.
M@Q\E‘eﬁal ‘Pyroplex’ flexible intumescent seal.
o
\aﬁfxmg Locations 1 no. of 15 mm wide by 4 nun thick installed at the meeting
“A,:;{S“ edge of each door leaf.
_ o I no. of 30 mun wide by 4 mum thick installed at each jamb
S > and head of door frame.
s
LT

ROTLO6B - FRT on Partially Insulated Double-Leaf Timber Doorser
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Information from client (Con’t)

i Left door leaf
il Right door leaf
Vision sizes

i Left door leaf
i1, Right door leaf

374 mm wide by 874 mum high
245 mm wide by 1,200 mm hj; g:v

-4

N

Sy

: 315 mm wide by 815 ﬁ;;ﬁ\}ugh

186 mm wide by 1,,%3?1 mm high.

ROTLO6B —~ FRT on Partially Insulated Double-Leaf Timber Doorset

Counstruction : Referto chent{ss:drawma
8 Flush Belit ,&3\*"
Brand : Commy\v
Reference : SA@\?OIB
Material S%amless steel.
Sizes @‘300/2{)0 mm x 22 mm.
9 [Hinges Q*‘,'Q’b
, 5
Brand R : Commy,
Reference %@ : HS - 1016.
Material .\;‘0 . Stainless steel.
Overall s;z\é&w\’ 102 mm x 102 mm x 3 mm thick.
Fixmgnfﬁéthod . Screw provided by manufacturer.
ig Dﬁui‘ Cleser {Left Door Leaf}
«'ﬁfand : Commy.
S ,
Ay [Reference 103 overhead closer.

Page 17 of 25

Item Description v
6 (Intumescent Seal for Vision Panel .‘ &,\Nﬁ‘
Manufacturer . Lorient Pacific Limited. o~ N

Mode] “Lorient” system 90 plus. w,
Applied location : Refer to client’s drawing. ﬂ;\fj\?‘:"

7 |zlass Panels : @,’l’f
Manufacturer : Pilkington. 7«%;’2*‘5
Nominal thickness (mm} ;6 mm, ‘Qﬁi"w
Aperture sizes = S5



_ Research Engineering Development Fagade Consultants Limited
. - RSB TR
Fire and Facade Consuliants Tel: (852) 2807-0930 Fax: (852) 2662-6105

Information from elient (Con’t)

ltem

Description

11 Door Closer (Right Door Leaf)
Brand
Reference

. TS — 68, regular arm overhead closer. o,

: Dorma ~ o

12 [Latchset
Brand
Reference

Material

: CA 5907 x US32D, 70 mm B.S. cylindrical z%fr@ce lock.

. -\i\'_’»(;'
v
Yale. @a

Satin stainless steel. «’;CZ’”

RO7LO6B ~ FRT on Partially Insulated Double-Leaf Timber Doorset Page 18 of 25
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Drawings from client
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