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1. Scopeof Test) [ ||
This report is a record of a fire resistance test conducted by Forte Testing and Consultants Co., Ltd, in
conformity with requirements in BS EN 1364-1: 1999 “Fire resistance tests for non-loadbearing elements -
Fart 1: Walls" and particular requirements in BS EN 1363-1: 1999 “Fire resistance tests — Part 1: General
requirements”.

The test subject was a partition system. The partition comprised of a single layer of “Hawk Pan" fire board lining
with nominal thickness of 9 mm, and steel framework which was protected by 9 mm thick fillet boards. The
specimen was supplied for test by Kingtec Building Materials (HK & Macau) Limited, the Sponsor.

The specimen aﬂhmdmmﬂnwmﬁ fire resistance: sl Ak TH

(E) ... .

alrie Ffanﬁng 255 Minutes
Gap Gauge 255 Minutes
Cotton Pad 255 Minutes

IHTEGHIT\'

Average Temp. Rise 6  Minutes
Max. Temp. Rise 7 Minutes

2. Test Information

Test Laboratory: FORTE Testing and Consultants Company Limited
West Side of Huan Xiang Shan, Xin Yu Road, Shajin, Baoan District,

Tost Localion: Shenzhen, Guangdong Province, China.

Test Sponsor: Kingtec Building Materials (HK & Macau} Lim:tgg l

ID no. of the Specimen: QT14-223A . . 1Y ;1 1

Date Received: . . .. 20140825 - = | A

Test Number: |/ ' ' QT14-223

Date Tested: 2014-09-02 Start Time: 14:26

WHT‘I::“ e Ms. Cheng San Mei, Sammi

Whisss of the Thet: Mr. Sammy Chan, Mr. James Yung and Ms. Lilian Tse- Official Delegates of the
Sponsor

Report Issue Record: Version 1 - 2014- 10 - 20

R et o '"i"f'i_"_'_.'.“"'-'-'_"l"""""';"'"'.' ---------------------------------
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3. Cﬂnslmctinn“ﬂtlﬁls of épécimhﬁ
3.1  Specimen Description

3.1.1  Board Configuration

The partition system has an overall size 3070 mm (width) x 3100 mm (height) comprised of a single layer of
nominal 9 mm (thick) surface board. The surface was consisted of 5 sheets of boards including 2 numbers of
board with nominal sizes 2440 mm (w) x 1220 mm (h), 1 number of board with nominal sizes 2440 mm (w) x
660 mm (h), 1 number of board with nominal sizes 2440 mm (w) x 630 mm (h) and 1 number of board with
nominal sizes 630 mm (w) x 660 mm (h). ERTALL

Surface boards were fixed to the framewurk by ga 5 ;{n'n ® ﬁﬁmﬂiﬁ%i ;&HED - 200 mm centre to
centre. . [ i \C 72 Y

70 mm (w) x rmmrml '9 mm [}j bnam ﬂHels were fixed on the exposed side of the steel framework under the
surface boards. The fillets were fixed to the framework by 83.5 mm X 35 mm flat screws at approximate 150 -
200 mm centre fo centre.

Fire sealant was caulked at all board joints and between the edges between boards and framework on the
specimen.

The space between the space between free edge and the concrete support frame was filled by ceramic fibre.
3.1.2  Structural Framework

The structural framework of the partition was made of horizontal rt ;ﬁeal channels and vertical
galvanized steel studs. The framework was senur’ed tn ﬂ]a l;st ’ﬂg ﬁf I; mm anchor bolts at 550 —

600 mm centre to centre. . (1} 2=

Steel studs were slz’utﬁf rm'n (‘ﬁi‘!nge} X 5[] mm {depth] x0.5 mm (). First stud were for made of single stud;
whereas the second to fifth studs were formed as double-stud configuration, which were made by fixing two
studs back to back by screws at 500 — 600 mm centre to centre. Steel studs were inserted in between the head
and base channels with 2-5 mm expansion gap at both ends of studs. Each end of the studs was fixed to
channels by aluminium rivets.

Steel channels were sized of 24 mm (flange) x 50 mm (depth) x 0.5 mm (f). Head, base and three rows of
stiffening horizontal channels were fixed to the boards. The stiffening channels were fitted between vertical studs
and fixed to the studs at both end by aluminium rivets.

T ——————————— . . T T
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Parts specifications of the specimen were summarized in the following tables.

A star mark **” indicates those not being verified by FORTE.

Fire Board
Supplier: Kingtec Building Materials (HK & Macau] Limited
Brand: Hawk Pan
Material: Calcium Silicate *
Nominal Density: 950 kg/m**
Nominal Thickness: 9 mm =
Location Applied: Linings of the Specimen and Fillet on the Structural Framework
U-channel _ 2 W 1 1N
Supplier: i ials {HK & Macau) Limited
Material: 1% d
Sizes: ~ | 24 mm x50 mm x 0.5 mm
C-channel
Supplier: Building Materials (HK & Macau) Limited
Material: alvanized Steel
Sizes: 32 mm x 50 mm x 0.5 mm
Fixing — Screws
__p_gtnar Kk;;m Building Materials (HK & Macau) Limited
Type: Self-tapping Screws
Sizes: .5 mm X 35 mm
Fixing - Rivets il LL’LU H'
Suppﬁer ,- W Macau) Limited
Type: R ARE %m
Material: S Aluminum
Sizes: B84 mm X 10 mm
Fixing — Anchor Bolts -
Supplier: Kingtec Building Materials (HK & Macau) Limited
Type: Expansion Anchor Bolt
Material: Steel
Sizes: HE mm X 60 mm
Location Applied: Perimeter Framework 1o Test Rig
Fire Sealant
Supplier: ngtec Bwin“ngMataﬁals {HK & Manaulumitad
Brand: TR
Material: -IMSEGHEM ..li ) f | T
- i 1 v | i =
Location Applied: <75 Tt | XL 1} medm oards and Framewnrk of Specimen — Fire and Non Fire

FURP=TESTIN AND LTS LIANTS €0

TTHHRTE TESTIG AN
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3.3  Drawings m‘&stakim tr,r tha Sponsor (Total 2 pages)
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Drawings of Specimen provided by the Sponsor (2)
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4. Specimen Gnlﬁii’kn‘
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.,

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

4.2  Verification of the Specimen

Additional components of the specimen such as lining and steel studs were transferred to the Test Location on

2014-08-25 by the Sponsor. Samples of the cumpnnents wara takan m ca!mn

FORTE verified the specimen dascﬂpﬁon given by the ability. In section 3.2 of this
repor, fems whict i e Vertiett by FORTE Was clearly menmm and distinguished from those relying on
Sponsor's declaration. -

4.3  Supporting Construction

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 structural opening 3110 mm (w) x 3110 mm (h).

44 Instaliation of the Specimen

The specimen was assembled and installed by workers delegated by the Sponsor on 2014-08-26 to
2014-08-29.

4.5  Specimen Conditioning ~,u| \/ l|, \ !I'Il'

The specimen wa;s Tug Tgt loc’a;nn 1mm 2&14 -08- 25 'tna date which components of the specimen
were received, to 201 4—ﬂ9—ﬂ2 the date which fire resistance test performed.

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

Ambient Temperature ( €]  Relative Humidity (%)

4.6  Direction ol Fire Side and Others

The Sponsor designated and installed that the steel framework was standing on the unexposed side.
The vertical free edge was set adjacent to the smaller board on the exposed face.

5 B 0 0 e e e e et e

SIAERL
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5. Tesl Methndi-.'j"f_h'- |4
5.1  Ambient Temperature

The ambient temperature was measured by a type K thermocouple. The measuring junction was positioned
approximately 1500 mm away the test construction.

52  Heating Condition

The average temperature inside the fumace was monitored and controlled throughout the test according to the
standard heating curve stated in BS EN 1363-1:1999 given by the equation:

T = 345 log,, (8t+1) + 20
Where, U+ it | 11
T is the average furmace tf:mperawre in dggme @{gm& F A
t isthe Hme.mrm;w&eg

The temperature inside the fumace was ma&smed in conformity with BS EN 1363-1: 1999 by 9 numbers of
plate thermometers. These thermometers were evenly distributed over a vertical plane approximately 100 mm
from the exposed surface of the test construction.

The positions of furnace thermocouples are shown in Figure 1.
5.3  Unexposed Surface Temperature

The unexposed surface temperatures of specimen were measured by 15 numbers of type K thermocouples.
These thermocouples were positioned and fixed on unexposed surface of specimen in conformity with
BS EN 1364-1: 1999.

The positions of unexposed surface temperature measurement points are shuwn |n Figure 3. The locations of
thermocouples are explained in the following table. T

Thermocouple fJE wn-}h{*n

U1 -U5 “For averane
U6 -U14 For ma:dmum unexposed surface temperature rise
U15 - U26 For additional information only and NOT assessed against insulation criterion;

Data shown in Appendix A

54  Pressure Condition

The pressure inside the furnace was continuously monitored in compliance with 8BS 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 the test and 0 +3 Pa that from ten minutes onwards with respect to the

atmosphere.
5.5  Deflection Measuremenis

Measurements of the defiection, of the spacimen wer% takeﬂ with'a steel rule from cross line laser across the
mid-height of the sgqcimen with reference to BS EN 1364-1:1999.

The positions of deflection measurement points are shown in Figure 2.

EOR T S TING ATV ONSULTANTS €O LITH AT TESTING AR AALETANTS
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and pressure measuring probe inside the furnace.
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Figure 2. Positions of fixed surface thermocouples (U) and deflection measuring points (D) on the specimen. |
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6. Testbata 15 1YL 152
6.1  Furnace Temperalure
The furnace average temperature over the test period is shown in Figure 3.

Figure 3. Furnace average temperature over the test period.
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6.2  Unexposed eran‘u *llm)ﬁ'ahum Rise

6.2.1  Fixed surface thermocouples
The temperature rises of unexposed surface of specimen measured by fixed surface thermocouples over the
test period are shown in Figure 4.

The maximum temperature rise measured on U6 at 7.24 minute of test was 180.8°C, which was in excess of

180°C limit. The average temperature rise measured at specimen at 6.48 minute of test was 141.8°C, which
was in excess of 140°C limit.

bt i T 14
. ﬂ‘.i‘-lf-l-l} : ,H_ 'Lt ] |\ REPORT no.: IT 14-190

F:yura 4 Average and maximum tﬁmperamre ﬂse of spei Ae&ﬂpsrbﬂ
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The outputs of the unexposed surface thermocouples on specimen are summarized in the following tables.
Measurements were taken in °C.

U5 L6 U7
1.0 358 | 359 | 365 | 367 | 370 | 363 | 349 | 342
2.0 493 | 529 | 570 | 565 | 637 | 574 | 486 | 46.7
30 943 | 946 | 959 | 984 | 977 | 95.1 88.4 | 899
40 954 | 966 | 970 | 989 | 1001 | 97.9,:h 948 | 94.0
5.0 976 | 106.0 | 1108 | 122.0:} ; ,13?&1 1280 ' 1019 | 953
6.0 1286 [ 14121 23757 1895 167.7 | 1361 | 1094
7.0 1629 | 17211 180.8 | 194.3 m 2 2025 | 1626 | 140.8
8.0 1983 | 2046 | 2129 | 2252 | 2301 | 2391 | 1958 | 1705
9.0 2279 | 2306 | 2415 | 2504 | 255.4 | 2723 | 218.0 | 1965
10.0 2560 | 2581 | 2715 | 2781 | 2805 | 307.3 | 2369 | 223.3
20.0 378.8 | 3953 | 400.0 | 4281 | 4284 | 407.7 | 3695 | 422.3
30.0 3814 | 4048 | 4028 | 4357 | 4359 | 4207 | 3975 | 400.1
40.0 3924 | 4120 | 4069 | 4469 | 4436 | 4264 | 421.1 | 414.1
50.0 402.0 | 4266 | 4191 | 4525 | 455.8 | 4412 | 4240 | 4147
60.0 4131 | 4370 | 4315 | 466.2 | 4666 | 4549 | 437.1 | 426.0
70.0 417.2 | 4425 | 4364 | 4774 | 4748 | 4625 | 4336 | 4394
80.0 4283 | 450.3 | 4448 | 4892 | 4884 | 4746 | 4416 | 4435
900 | 434.2 | 4550 | 4541 | 4974 | 4961, 148161 4507 | 4485
100.0 4400 | 459.2 | 4584- | 5038'.|''601%6 | 4920 | 4575 | 457.0
1100 | 4447 || 4705 | 74674 | 5105 | 5120 | 4978 | 468.8 | 467.3
1200 [14515° ' 4775 | 4749 | 5164 | 5175 | 5014 | 4750 | 4738
130.0 4538 | 4759 | 4764 | 5194 | 5161 | 508.1 | 4839 | 474.7
140.0 4605 | 4866 | 489.7 | 526.7 | 531.0 | 511.6 | 487.1 | 489.2
150.0 463.1 | 4904 | 4910 | 5322 | 5339 | 5151 | 4929 | 4899
160.0 4678 | 4969 | 491.2 | 5360 | 5347 | 5175 | 500.9 | 4945
170.0 4731 | 5035 | 4948 | 5427 | 5406 | 5242 | 5015 | 500.3
180.0 4752 | 5039 | 5014 | 5504 | 5429 | 5264 | 5158 | 505.9
190.0 4810 | 5113 | 5026 | 5531 | 5465 | 532.7 | 5129 | 5103
200.0 4804 | 5115 | 503.8 | 554.1 | 5479 | 5340 | 5152 | 5104
210.0 4845 | 5139 | 5080 | 5597 | 550.0 | 536.2 | 5238 [ 5157
220.0 489.0 | 5240 | 5150 | 5625 | 558.3 | 5435, | 517.2 | 5216
230.0 488.0 | 521.2 | 5105 | 562.7,,| 556:8/ | '545.7 | 5181 | 520.7
240.0 495.7 | 530.0 | 5215 | 5708|5686 | 552.0 | 5244 | 527.1
2500 | A9%A | 5206 | 5200 | 570.7 | 565.0 | 553.6 | 528.0 | 528.6
255.0 3871 | 5217 | 5126 | 5612 | 5564 | 5411 | 5212 | 5223

S LTIV FORTL T
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0.0 33.4 34.4 34.3 34.8 342 | 8350
1.0 34.2 35.7 36.2 36.2 356 | 363
2.0 46.7 56.8 55.6 55.1 550 | 537
30 89.9 97.3 96.8 959 | 97.2 | 963
4.0 94.0 98.3 | 98.1 97.8 98.1 98.2
50 953 | 1241 | 1251 | 1225 | 1216 | 1181
6.0 109.4 | 1588 | 1627|1574/, :m;ﬂ’ 154.3
7.0 140.8. |- 1882 | 4949|2877 | "1875 | 181.4
B0 L 1705172156 | 2234 | 2135 | 2128 | 207.2
90 ' [71965 | 2393 | 2467 | 2348 | 2313 | 2279
10.0 261.3 | 2728 | 257.0 | 251.7 | 247.7 | 2329
20.0 4221 | 4477 | 4410 | 4387 | 4245 | 4415
30.0 4409 | 4716 | 4651 | 4430 | 4287 | 4549
40.0 448.0 | 4844 | 4777 | 4511 | 4382 | 4814
50.0 456.8 | 4889 | 4835 | 4534 | 4440 | 4705
60.0 467.7 | 501.7 | 490.7 | 463.2 | 4562 | 476.3
70.0 4745 | 5119 | 5005 | 4741 | 4626 | 4859
80.0 4812 | 5237 | 5123 | 4901 | 4759 | 498.8
90.0 489.7 | 5309 | 5214 | 4988 | 4847 | 509.0
100.0 4941 | 5383 | 5276 | 504:3. [ .4891)| 5164
110.0 503.4 | 5450 | 5367, | 5108~| 4980 | 5236
.120.0 | | 5072 | 551.2 | 5421 | 5152 [ 5045 | 529.0
14300 ' | 5172 | 5545 | 5474 | 518.1 | 5069 | 534.5
140.0 5209 | 5618 | 556.2 | 5246 | 5157 | 541.3
150.0 5226 | 5665 | 560.6 | 5295 | 518.7 | 5464
160.0 526.7 | 5700 | 5609 | 5322 | 5216 | 546.7
170.0 5282 | 5765 | 5641 | 538.7 | 5255 | 550.6
180.0 5321 | 5824 | 5701 | 5428 | 529.3 | 555.0
190.0 5370 | 5885 | 5748 | 548.7 | 5329 | 5615
200.0 5403 | 589.8 | 5766 | 5505 | 5341 | 5B3.7
210.0 5385 | 5931 | 5802 | 5523 | 5374 | 565.5
220.0 5464 | 600.7 | 588.1 | 560.5 | 5449 | 5739
230.0 547.5 | 601.9 | 589.7 | 5616 [.15445 | 576.7
240.0 556.9 .| 6082 [:597.8 'l 569.3 | ‘5554 | 583.9
ggu,u' 175668 |-610:8 16014 | 571.0 | 5551 | 587.7
gs5.0" 'l 5483 | 6048 | 5921 | 560.2 | 5469 | 5784
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The furnace pressure over the test period is summarized in the following table.

Pressure: Pressure:

lime (mim) fime (min)
a00 mm above notional Noor level 500 mm above nolional Hoor level

8 2.5 140 038
10 2.0 150 1.2
1.7 | 160 1.5
1.5 [ 170

1.1
180, dr 1ig 0 )02
heiJ ¥ MA 1™ |15

g(z|s|s|s
S
(=]

70 | 10 [ 2100 04
80 0.7 | 220 1.8
90 14 | 230 05
100 038 | 240 13
110 1.2 250 -2.0
120 0.0 260 0.8
130 0.1 | 263 4.7

D 0 rrsmEsmm

D T L T e L ]
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64  Ambient Teriperatire
The ambient temperature over the test period was recorded and is shown in Figure 5.
The ambient temperature at the commencement of test was 32.3°C.

Figure 5. Ambient temperature over the test period.
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6.5 Lateral Defiections

Measured lateral defiections over the test period are summarized in the following table. A positive measurement
indicates a movement towards into the furnace and vice versa.

Measurements were taken in mm. 17>V { ". 114

- | j I

Maximum deflection measured o specineii: was +68 i 415240 and 250 minute of the test period.

Position \ Time (min} ] i 1 120 150 180

D1 +67 +68 +68
D2 +18 +14 +19
SESTING AND LUNSULTANYS 00 LTD FORTY. TESTIVG AND CONSALTANTS (10 | 710 TR TESTING AMS CLASLLIAN Y P TENTIMG ANIL sl IANTS . A A
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6.6

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

Observationsiyd A1 \ >

|1\ REPORT no.: IT 14-190

Time (min.sec) Observation (from unexposed side)

00.00 Test Started.

07.06 The boards turned dull in appearance. Fire sealants at the gap between framework and
fire board turned yellowish.

15.30 The boards turned deeper in color.

20.19 Smoke was released from the seams, P, pgrnn ijp imboém turned dark brown at
the top position of the speginen.’ - | | D

3000 | ,ﬂ_uhwm il octurred.

33.35 Lmht smoke was released from the seams.

35.28 Cotton fibre pad test was carried out over the lower right region on the specimen. No
flaming or glowing on the cotton pad was observed.

49.53 The specimen was slightly deformed towards to furnace.

45.00 The specimen was stable.
The center of the specimen move into the furnace.

60.00 No integrity failure had occurred.

95.00 The specimen was stable.

119.48 The specimen was stable. ) . L Y

120.00 No integrity failurehad Q&urrﬁh (= AR 1=

146.31 <1 Cﬁlﬂm 'ﬁbfe pad-test was carried out over the upper left region on the specimen. No
flaming or glowing on the cotton pad was observed.

168.08 The specimen was deformed towards to furnace.

178.16 Cotton fibre pad test was carried out over the upper left region on the specimen. No
flaming or glowing on the cotton pad was observed.

179.59 Cotton fibre pad test was carried out over the upper right region on the specimen. No
flaming or glowing on the cotton pad was observed.

180.00 The specimen was stable.

201.54 Glowing spots were observed at the crossing comer along second horizontal stud.

207.18 Cotton fibre pad test was carried out over the uppgrngmﬂ region on the specimen. No
flaming or glgrﬂnu on ﬂ!ﬂcoth]_uad Was observed

208.38 | Gotton tibre pad test was carried out over the upper middie region on the specimen. No

" flaming or glowing on the cotton pad was observed.
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Time (min.sec) Ohservation Gon't (from unexposed side)

209.43 Catton fibre pad test was carried out over the upper left region on the specimen. No
flaming or glowing on the cotton pad was observed.

220.08 The specimen was deformed towards to furnace.

235.45 Cotton fibre pad test was carried out over the upper left region on the specimen. No
flaming or glowing on the cotton pad was observed.

236.34 Cotton fibre pad test was carried out over the upper right region on the specimen. No

flaming or glowing on the cotton pad was observed.
237.30 Cotton fibre pad test was carried out over the upp-af left W" on the specimen. No
fiaming or glowing on the cotton pad was qn_éqrm {1}

24000 | Nonlegrity tdikire ¥ad odgirred:
25000 | 'The'specimén was stable.
255.00 Test was terminated at request of the Sponsor.
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6.7 Pholos

Photo 2. Unexposed surface ui the specimen before commencement of test.
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Photo 4. Unexpnseﬂ surface of the specimen at 60 minute of test.
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Photo 5. Unexposed surface of the specimen at 100 minute of test.

Photo 6. Unexposed surface of the specimen at 140 minute of test.

REPORT no.: IT 14-190
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Photo 8. Unexposed surface of the specimen at 210 minute of test.
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Photo 9. Unexposed surface of the specimen at 240 minute of test.

Photo 10. Unexposed surface of the specimen after the test.
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Phato 11. Exposed surfaca of the specimen after test.
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Test was terminated after a period of 255 minutes at request of the Sponsor.

The test data obtained from the fire resistance test was assessed against performance criteria given in
BS EN 1364-1: 7999. The test results are summarized in the following table.

Elapsed Time before Failure
Occurrence

Integrity (E) 255 minutes

Elanzed Time helore Failure
Occuirence

Performance Criteria

Criteria of Failure Description

| Continuoug flaming’ for 2 period’ of fime greater

Sustained Flaming jm S s 5P oroater AN | o minutes (No Fale)
/. /110 suconds on unexposed surface B I :

' i Penetration of the gauge into the furnace through the |
Ga ' specimens and movable along a 150 mm ga

P I .k —,—nﬂ - o 255 minutes (No Failure)

Gauge | Penetration of the gauge into the fumace through the

925 mm )
| | ‘specimens o —
Cotton Pad | Ignition of the cotton pad 255 minutes (No Failure)

Elapsed Time before Failure

Performance Criteria
Occurrence

Insulation (1) o ars B 6 minutes

Elapsed Time belore Failure

Criteria ol Failure Description
Occurrence

The performance criterion “insulation” shall automatically
Integrity Failure be assumed not to be satisfied when the “integrity” 255 minutes (No Failure)
criterion ceases to be satisfied
An increase of the average temperature of unexposed
i:q::;um - surface of the specimens above the initial average 6 minutes
temperature by more than 140°C o
, An increase of temperature at any other point of the
Maxmum ) specimens above the initial average temperature by 7 minutes
Temperature Rise .
more than 180 C
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7. Limitations 4,1 "'V 1~ '""

This report details the method of consfruction, the test conditions and the results obtained when the specific

glement of construction described herein was tested following the procedure outlined in BS EN 1363-1, and

where appropriate BS EN 1363-2. Any significant deviation with respect to size, construction details, loads,

stresses, edge or end conditions other than those allowed under the field of direct application in the relevant test

method is not covered by this report.

Because of the nature of fire resistance testing and the consequent difficulty in quantifying the uncertainty of
measurement of fire resistance, it is not possible to provide a stated degree of accuracy of the result.

This report may only be reproduced in full by the Spﬂnsur wlﬂ'ruut gumnmnt; ,ﬁi%&?\em. alteration or addition,
unless otherwise agreed with wn!lﬁn aqprqva,_l bﬁﬂﬁTﬁ L WL -

8. Field of Dirett népucéﬂ‘ans ol Test Results

The field of direct application defines the allowable changes to the test specimen following a successful fire
resistance test. These variations can be introduced automatically without the need for the sponsor to seek
additional evaluation, calculation or approval.

The series of rules and guidelines are defined in Clause 13 “Field of direct application of test resulls”,
BS EN 1364-1: 1999 and relevant clauses and annexes.

The field of direct applications may only be defined following the identification of classification(s). The field of
direct and, where applicable, extended application will be included in classification relevant documents.
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Fixed surface thermocouples were attached to different locations of the framework to obtain additional
information. Locations of these thermocouples are shown and summarized in the following figure and table.

g
c
54
©
- P
=
&
c
4

R T T o T T o T

E Uiy uis
Location of Additional Thermocouples
Pasition
100 mm below Top Edge U2z, u24 | U21, 023
500 mm above Bottom Edge u1s, u20 | U17,U18,
Centre of Top _T{gr:k_. oy [ Uzﬁ i AU
| Centie of BottomiTrack -~ | U18 uts
R TFR TG AN CUBST T TANTR LO LTI ORI E | ESTTVG AN OO TIANTS (O T T W W AT
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The outputs of the addiﬁunal ﬂlerrnncnuplea on framework of the specimen are summarized in the following
tables. Measurements were taken in "C.

20,0 98.3 | 914 | 159.9:4 1120.6/] W7is5' 1202

300 | 15181] 71104 ;| 2362" 1504 | 2520 | 158.2
400 ||| 1886 | 1322 | 2787 | 1740 | 2889 | 180.3
50.0 2014 | 1427 | 2984 | 1860 | 3053 | 18838
60.0 2157 | 1508 | 3127 | 1936 | 3164 | 1954
70.0 2238 | 150.8 | 3184 | 1909 | 3211 | 1934
80.0 2288 | 153.3 | 318.1 | 187.4 | 3203 | 190.4
90.0 2358 | 1580 | 3217 | 1889 | 3224 | 1914
100.0 2428 161.7 327.3 191.5 325.1 194.1
1100 | 2503 | 167.6 | 3322 | 196.1 | 328.8 | 196.1
120.0 256.1 1729 335.2 198.2 | 332.7,| 197.8
130.0 2625 | 1768 | 3364 119@;;"4_ 3344 ') 199.1
1400 |, 2704 | 4869 3432 | 2051 | 3405 | 2048
1600 || 12744 | 187.9 | 3436 | 2047 | 3417 | 204.1
1600 | 2794 | 1925 | 3433 | 207.8 | 3442 | 207.9
170.0 285.2 196.8 345.9 209.4 349.2 2125
1800 | 2851 | 1964 | 3439 | 2063 | 3464 | 2077
190.0 | 2901 | 1995 | 347.6 | 208.2 | 348.9 | 209.1
2000 | 2928 | 199.9 | 349.1 | 200.0 | 3487 | 208.2
210.0 296.6 204.4 352.6 2125 3514 2124
2200 | 2096 | 2084 | 3563 | 2156 | 3540 | 2155
2300 | 3019 | 2079 | 3566 | 2148 | 3533, 2116
2400 | 3042 | 211.0 | 360.5,/f 2186 | 13575 ') 2185
2500, |/ 3064\ | 72132, | 3628 | 2176 | 3568 | 2133
2550 || 3076 | 2136 | 3614 | 2149 | 3563 | 215.1
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0.0 . : : : :
5.0 572 | 492 | 576 | 483 | 766 | 464
10.0 912 | 933 | 9.1 | 928 | 951 | 77.2
20.0 1611 | 1470 | 1829 | 1518 | 1152 | 1171
30.0 2475 | 199.2 | 2663 | 196.7 | 182.0 | 1457
40.0 2934 | 2294 | 3099 | 2226 | 2207 | 1653
50.0 3152 | 239.7 | 3368, 23407/ [261.0)] 1748
60.0 | 331,0,].2605 $2.-1=~' 37 | 2576 | 1855
700 || 335.5 +| 253.3 | 360.8 | 2467 | 2708 | 192.2
80.0 3371 | 2546 | 3643 | 2475 | 2833 | 199.6
90.0 3412 | 2575 | 3694 | 250.8 | 2953 | 2064
100.0 3432 | 260.8 | 3733 | 2535 | 3040 | 2108
110.0 3469 | 2649 | 3766 | 2576 | 3098 | 2144
120.0 3501 | 2684 | 379.9 | 2613 | 3149 | 2167
130.0 3524 | 2688 | 3830 | 2614 | 321.8 | 221.1
140.0 3537 | 2712 | 3854 | 2662 | 3247 | 2235
150.0 3575 | 2740 | 3865 | 2674 | 3297 | 2264
160.0 359.1 | 2748 | 388.0,| 2689 || 3331 || 228.2
1700 | 3599 |, 2752 | 480311 2687 | '335 | 2332
180.0 | 4627 | 2789 | 389.4 | 2705 | 3413 | 2360
190.0 365.0 | 2794 | 3927 | 2716 | 3453 | 2389
200.0 366.2 | 2792 | 3945 | 2714 | 3495 | 2434
210.0 3440 | 2860 | 3952 | 2742 | 3524 | 2452
220.0 341.1 | 2867 | 397.8 | 2745 | 3564 | 249.2
230.0 3448 | 2858 | 4003 | 2746 | 3609 | 2519
240.0 1203 | 2887 | 4036 | 2793 | 3604 | 250.4
250.0 1230 | 2916 | 4051 | 280.2 | 3694 | 257.6
255.0 1203 | 2932 | 4049 | 2811 | 369.2 | 2564
. b LY
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Kingtec Building Materials (HK & Macau) Limited
Unit 1, 3/F., Block B, Shatin Industrial Centre,
5.7 Yuen Shun Circuit, Shatin, New Territories, Hong Kong.

Report Reference: 1A15-030
Date: 22 April 2015 e AS ﬂ‘nif““‘“
g %
RI_'L kll \ Y
ASSESSEMENT ON FIRE RESISTANGE OF
PARTITION SYSTE E LAYER LINING
(240 MINUTES INTEGRITY)

=W T\L\;‘_IF“*\-
ﬁ:I:HE..“I:L rr,‘- ‘

We were reguesed, by by Jigtec amkurfg Materials (HK & Macau) Limited to provide an

assessment of the fire perfmmance of drywall partition system with 8 mm Hawk Pan Board
single layer lining. This assessment report presents an appraisal of fire resistance performance
of drywall partition system, which will satisfy the integrity criteria of BS 476: Part 22: 1987 not
less than 240 minutes.

Introduction

1
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1. Assumptong and Linitatons

It is assumed that the proposed assembly will be installed to a masonry or reinforced concrete
structure or equivalent, which can provide a particular stability, integrity and insulation of fire
resistance period. The materials and constituents of the proposed assembly are in similar
manners and quality as tested or otherwise appraised by Forte Testing and Consulfants
Company Limited (FORTE). This assessment may only be reproduced in full by applicant.

2. Background ‘1

2.1 Test Report No.IT 14-190 s W) \

A fire resistance test was cundklcmhv FORTE|n achJon:rlarLca with BS EN 1364-1: 1899 on a
specimen of. ggnp*dﬁemn&a dryWall namuun system, to determine its fire resistance
performance. The test sponsor was Kingtec Building Materials (HK & Macau) Limited. The
overall sizes of the specimen were 3,050 mm width by 3,100 mm height. It was constructed
with one layer of 9 mm thick Hawk Pan Board which fixed to a side of 0.5 mm thick steel stud
framework through a 9 mm thick by 70 mm width Hawk Pan Board fillet. The dual steel studs
spaced at maximum 600 mm centres and it was located on unexposed fire side. The specimen
satisfied the integrity criterion of the standard for 255 minutes. Full construction details of the
partition system and the test results were recorded in the test report numbered IT 14-190.

Ly 1!
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3. Amalysis 77 L

3.1 Drywall parttion system with 240 integrity

It is proposed that the non-loadbearing drywall partiion system construction 0.5 mm thick steel
stud framework with @ mm Hawk Pan Board fixed fillet on board side and single layer of 9 mm
Hawk Pan Board lining on fire exposed side, will fuffil these requirements and acquire a fire
resistance period of at not less than 240 minutes in accordance with integrity and insulation
criteria of BS 476: Part 22:1987.

The details of the main components for pr_n!mseq paﬂiﬂ :;fﬁ[k\iliaﬁﬁz'iﬁ- ’“
1) 9 mm Hawk Pan Board : |\ %~ ) AN W
Maximum size iipﬁ\sl%iel-ﬁ?ﬂ mm by 2440 mm
2) 9mm Hawk Pan Board fillet with minimum 70 mm width
3) Galvanised steel U-channet:
Minimum size - 32 mm (flange) by 50 mm by 0.5 mm thick

24 mm (flange) by 50 mm by 0.5 mm thick

A layer of 9 mm Hawk Pan Board is screw fixed to a side of the steel stud framework. The
spacing between the vertical steel channels is 600 mm. Minimum M4 self-tapping screws at
160 mm - 200 mm c/c are applied on the nefﬂrnﬁqr oj:tba\? 511"1;1%1 lﬁlawk Pan Board and
framework members. The min@upxguspﬁm width ’!Ilé( shall be located between the framework
and the Haﬂh,Ear;pr rd ar ﬁ&eé”bn the steel framework by M4 flat screws with 150 mm —
200 mm cfc': -Iﬂn éhréw:s. were located not less than 10 mm from board's edges. Fire sealant is
applied to screws points and board's joints.

The fire resistance test report numbered T14-1 90, demonstrated that non-loadbearing 9 mm
thick Hawk Pan Board partition system has obtained more than 240 minutes integrity
performance in accordance with BS 1364-1:1999. After detailed review of the test methods,
BS 476: Part 22: 1987 and BS EN 1364-1: 1999, a summary of the primary differences of the
test method is presented in Table 1. i\
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Table 1 Eap analysis between BS 476: Part 22: 1987 and BS EN 1364-1: 1999

Parameter BS 476 : Part 22 BS EN 1364-1: 1999
Standard fire curve BS 476 ; Part 20: 1987 EN 1363-1: 1999
T = 345 log,,(8t +1)+20 T = 345 log,,(8t +1)+20
Furnace thermocouple | Type K according to BS 4937.4 with | Plate thermometer, consisted of a mineral
diameter 0.75 mm - 1.5mm, insulated | insulated steel sheathed type K according
with twin bore porcefain insulators, hot | to IEC mwm diameter 1 mm,
function project 25 mm W’Tq’ a steel piate of final
insulator, or; ﬂ\ ‘m{ 'size 100 mm square
I .R_.-.g Nﬂﬂw mu& sheathed type K
A1l with overall diameter 1.5 mm, protected
with porcelain insulator, hot junction
project 25 mm from the insulator.
Furnace pressura Neutral pressure plane at TM Neutral pressure plane at 500 mm
INTEGRITY: Failure shall be deemed to have occurred | Failure shall be deemed to have occurred
Sustained flaming when one of the following occurs: when one of the following ocours:
Not lsss than 103 More than 10s
Cotton pad
Applied for 10 - 15 seconds U w‘ﬁ@ﬁm
Gap gauges X “ ' 10 -\
iﬂﬂﬂ #ﬁl‘ﬂz} Employed after 5Smin
s "!Q""u !ﬂ?:[knm (other than at sill level), | 6mm X 150mm (ather than at sill level),
& 25mm dia. For any gap 25mm dia. For any gap
Deflection Manitor lateral deflection Deformation measurements to be made
measurement at specified locations.
Direct field of | Notincluded Included.
application
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The test specrﬁmnn and failure criteria for both BS 476 and BS EN 1364-1 are shown in table 1.

The time/temperature relationship is the same for both test standards; however, the EN test is
controlled using plate thermometers that, due to their slow response, result in the EN test being
more severe than the BS test during the early stages of a test. However, unexposed surface
temperature measuring points for the partition system under BS EN 1364-1 are more than the
requirements stated in the standard of BS 476: Part 22. The Hawk Pan Board with 9 mm thick on
the unexposed surface of the partition system remained intact, no nutah\ ctures and without
insulation failure observed from the test reports wnﬁemc& r@#ﬁp re is no integrity
between the joint of the board system tgmnu {m{mst‘ Bas&d upon the test evidence, the
tested specific partit §M‘wﬁf’mnmﬂ layer of 9 mm thick Hawk Pan Board and the steel
framework quhtéd !n the fire unexposed side would be capable of achieving the integrity of not
less than 240 minutes in accordance with BS 476: Part 22: 1987.
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It is concluded that the dry wall partition system with 9 mm Hawk Pan Board single lining
detailed in Section 3 of this report will also achieve the fire resistance of not less than
240 minutes integrity if tests in accordance with BS 476: Part 22: 1987.

5. Term of validity

This assessment Is issued on the basis of test data and information fo hand at the time of issue
and it is valid only if presented with proper test evidence(s) IT‘ supporting data. If
contradictory evidence becomes available to FORTE; mg‘w&brc 14 Il be unconditionally
withdrawn and the appimant w{Ii D&fmnﬁég in m imilarly the assessment is invalidated if
the assessed: cqnqrq:ﬂpu is Sibsequently tested since actual test data is deemed to take
precedence over an expressed opinion. This assessment will expire on 22 April 2020, which time
it is recommended that it be submitted to FORTE for re-appraisal.

For and on behalf of Forte Testing and Consultants Company Limited:

Laboratory Manager

Ir Dr CHAN Yuk Kit, James, RPE (Fire)
Managing Director
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We the undersigned confirm that we have read and complied with the obligations

placed on us by this guide on undertaking assessments.

We confirm that the component or element of structure, which Is the subject of this

assessment, has not to our knowledge been subjected to a fire test to the standard

against which this assessment is being made.

We agree to withdraw this assessment frum Vgﬂﬂ the component or

element of structure be the SW q-va;ih} lﬂéi tu tha standard against which this
sssossmgnt i iy

We "4re not aware of any information that could affect the conclusions of this

assessment.

If we subsequently become aware of any such information we agree to ask FORTE to

withdraw the assessment

l\'f - 1Ll
> W1 DURAE
Signed: T
PETRNAES
Y11
For and on behalf of :
Al
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