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REPORT no:: IT 16-186

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 1364-1: 1999 “Fire resistance tests for non-foadbearing elements —
Part 1: Walls™ and particular requirements in BS EN 1363-1: 1999 “Fire resistance tests — Part 1: General
requirements”.

The test subject was a gypsum block wall of an overall size 3000 mm width by 3040 mm he{gm The specimen
was built with ‘Jumbo” gypsum blocks jointed together with “Jumbo” premixed gypsum b(md“ng adhesive. The
specimen was supplied for test by Fujian Jumbo New Material Corporation Limited, suppher of the specimen.

The specimen achieved the following fire resistance:

INTEGRITY

INSULATION ()

< Average Temp. Rise 242 Minutes
~ Max. Temp. Rise 242 Minutes

Sustained Flaming 242 Minutes
Gap Gauge 242 Minutes
Cotton Pad 241 Minutes

2. Test Information

Test Laboratory: FORTE Testing anq:@ﬁsﬁl{ants Gompany Limited :
I West Side of HuanXiang Shan, Xin Yu Road, Shajin, Baoan District,
Shenzhen, Guangdong Province, China.

Test Sponsor: Fujian Jumbo New Material Corporation Limited

Specimen Manufacturer:  Fujian'dumbo New Material Corporation Limited

ID no. of the Specimen: ~ QT16-240A

Test Location:

Date Received: _._i'i‘_":'ifffi50'1 6-09-07

TestNumber: <\ (QT16-240

Date Tested: .~ - 2016-09-19 Start Time:  10:13
Approved Test Uperators o : : ‘ '
o E ORTE Ms. Dong Xingmei |

Witness q_f the Test: Mr. Tommy Liu — Official Delegate of the Sponsor

Report Issue Record: Version 1-2016-10-12
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TESTING AND CONSULTANTS CO., LTD.

REPORT no.: IT 16-186

3. Construction Details of Specimen

3.1  Specimen Description

3.1.1  Gypsum block and gypsum bonding adhesive

The specimen sized 3000 mm (width) x 3040 mm (height) was constructed by ‘Jumbo” gypsum blocks sized
600 mm (width) x 500 mm (height) x 80 mm (thick) with two tongue sides and two groove sides. Drawings and
parts specification of the specimen provided by Sponsor were attached in section 3.3. All the blocks were joined
by Jumbo” premixed gypsum bonding adhesive with approximate 3 mm to 5 mm thick. The. eottem edge of the
block at first level was the grooved edge. The rest levels of the blocks were laid up to 304@ ‘mm height with
overlapping staggered joints. N

The gypsum block wall was supported on three sides. The wall was tested with freeelom of movement along its
right vertical edge (Free edge) on the unexposed side. The 40 mm gap of free. eﬁge between the specimen and
the support frame was sealed with mineral fibre such that the freedom of m‘tavement was not restricted from
frictional forces, while penetration of hot gases from the furnace was rnhrblted

3.2  Material Schedule N
Specifications of the specimen were summarized in the followrrrgiables
A star mark “*” indicates those not being verified by FORTE.(

Gypsum Block ™

Manufacturer Fujran Jumbe New IVIatenaI Corporatron errted
Brand: | Jumbo ¢ i
Model: B8O

Material: ﬁalcium Sulfate (99%) and Additive (1%) *

Nominal Density:

1,100 kg/m® + 55 kg/m® (5%)

Measured Density:

Measured Sizes:

171085 kg/m?

600 mm x 500 mm x 80 mm

Fixing Method:

Using Jumbo Gypsum Bonding Adhesive for Jo'intihg of Blocks & -Cdncréte
Testing Frame

Gypsum Bondi,rf;t}?"‘Pervder

Manufacturer ' Fujian Jumbo New Material Corporation Limited
Brand: Jumbo

Model: MB100 *

Material: Calcium Sulfate (90%) and Additive (1 0%) *

Nominal Density: 1300 kg/m®*

Nominal Cure Time: 12 Hours *

Mixture Ratio:

0.5 kg Tape Water : 1 kg Bonding Powder

ORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS €O LTD FORTE TESTING AND CONSULT

PAGE 3 of 24



w
e
o
L

TESTING AND CONSULTANTS CO., LTD.

 REPORT no.: IT 16+186

Drawings on the Specimen provided by the Sponsor (Total 2 pages)
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TESTING AND CONSULTANTS CO., LTD.

REPORT no.: IT 16-186
4, Specimen Condition

41  Selection of the Specimen

Additional components of the specimen such as gypsum blocks and gypsum bonding adhesive were transferred \
to the Test Location on 2016-09-07 by the Sponsor. Components for test were randomly selected by FORTE

delegates for forming the specimen system. ,_z{:\zf’*

All the components of the test specimen were supplied by the Sponsor. . x\;’*’ :

4.2  Verification of the Specimen 4 “Mﬂ"

Extra components of the specimen such as gypsum blocks and gypsum boaﬂmgh\a}dheswe were verified by

FORTE delegates. < k ¥

FORTE verified the specimen description given by the Sponsor to the. besf%of its ability. In section 32 of this
report, items which had been verified by FORTE was clearly |dent|tie’a\and distinguished from those relying on -

Sponsor’s declaration. onS
S
4.3  Supporting Construction A\

The specimen was fixed into a supporting construcjloh made of fuIIy cured reinforced normal densﬁy concrete
slabs provided by FORTE. The concrete slabs formgd}structural opening 3040 mm (w) x 3040 mm (h).

ot W
4.4 Installation of the Specimen .:Jf},

«C”%\

The specimen was assembled and mstalledby workers delegated by the Sponsor on 2016-09-12.

N,

4.5  Specimen Conditioning :}

The specimen was stored I[J mﬁ Test Location from 2016-09-07, the date which components of the spemmen
were received, to 201 6 09&3?‘9“* the date which fire resistance test performed.

The average enwronmeﬁt}parameters in the Test Luca’uon WIthm this period were:

. Ambient Temperature( C) Relative Humidity (%)

46 ‘Bi;e‘étion of Fire Side and Others _
‘The vertical free edge was set adjacent to the right edge of the specimen view from the unexposed side.

--------------------------------------------------- D o e
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TESTING AND CONSULTANTS CO., LTD.

REPORT no.: IT 16-186

5. Test Method
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.

9.2  Heating Condition
The average temperature inside the furnace was monitored and controlled throughout the, ﬁse;‘accordmg to the,

-~ ¥
£ )J"'t,“

standard heating curve stated in BS EN 1363-1:1999 given by the equation: : ril,\j-
T = 345 log,, (8t+1) + 20
Where, e
T s the average furnace temperature, in degree Gelsius < ﬂ;jj;v
t is the time, in minutes e,%

The temperature inside the furnace was measured in conformity wrttg BS EN 1363-1: 1999 by 9 numbers of -
plate thermometers. These thermometers were evenly drstrrbutedw@\fer a vertical plane approximately 100 mm -
from the exposed surface of the test construction. p:j; :

The positions of furnace thermocouples were shown in Figur‘e.].

L S W

- /

NN
\

5.3  Unexposed Surface Temperature

‘”(J

The unexposed surface temperatures of speelmen were measured by 10 numbers of type K thermocouples.
These thermocouples were positioned and ﬂxed on unexposed surface of specimen in conformity with
BS EN 1364-1: 1999. .

The positions of unexposed surfacextemperature measurement points were shown in Figure 2. The locations of
thermocouples were explalned in the Tenowmg table. -

| , Description
ut-us L ANalt For average and maximum unexposed surface temperature rise -
U6 - U10 "\J'"Well For maximum unexposed surface temperature nse

9.4 Pressure(}ondrtmn :
The pressure\ms"‘lde the furnace was continuously monitored in compliance with BS EN 1363-1: 1999 during
the who{e .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 Measurements

Measurements of the deflection of the specimen were taken with a steel rule from cross line Iaser across the
mid-height of the specimen with reference to BS EN 1364-1:1999.

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

ORTE 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 CONSULT
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Figure 1. Position of thermocouples and pressure measuring probe inside the'furnace.
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Figure 2. Positions of fixed surface thermocouples (U) and deflection measuring points (D) oh the specimen.
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6. Test Data

6.1 Furnace Temperature

The furnace average temperature over the test period was shown in Figure 3.

Figure 3. Furnace average temperature over the test period.
- Y,
L )

1200 [ & : '4.\:\.. |
1100 : Al R o 8 E 43

1000 | e

900 |

800 / . ‘Q%

\
7e
b,
l} <
7 "é”

S~

- »)
g
L

500

Temperature '(OIC,) |
o

400

= FLIMNACE AVQ. TEMP.

- = BS EN 1363-1 Standard Curve | -

0 § U306 e 0 2 T 8 S T 0 0 5 0 0 00 00000 2 I W AT OIS A IS 0 R M M L0 O TR T S0 S0 0 0200 4 00 0T B 2 O e

0 20 40 60 80 100 120 140 160 180 200 220 240 26"0'
Time (Minutes)

'ORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CQ LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD 1;‘0RTE: TESTING AND CONSUL]

PAGE 10 of 24



gﬁi FORTE

TESTING AND CONSULTANTS CO., LTD.

REPORT no.: IT 16-186

6.2  Unexposed Surface Temperature Rise

6.2.1  Fixed surface thermocouples

The temperature rises of unexposed surface of specimen ~ block wall, measured by fixed surface‘
thermocouples over the test period were shown in Figure 4.

Figure 4. Average and maximum temperature rise of specimen over the test period. &{‘9
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6.2.2  Fixed surface thermocouples — Detailed Temperature Records

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

Temperature outputs from unexposed surface temperature U1 to U10
[ Time(min) | UL Uz U3 o4 b5 ue 0 TusT D e i

0 | 305 | 306 | 305 | 308 | 308 | 202 | 204 | 289 |<295 | 299
10 1810 [ 310 | 311 | 813 ] 313 { 209 | 301 | 20\D299 | 305
20 e C e AR LR R e T T
30 417 | 403 | 406 | 396 | 405 | 37.8 | 372 428 | 388 | 43.0
40 52.2 | 496 | 507 | 482 | 499 | 464 | 4420 553 | 47.9 | 535
50 626 | 59.3 | 61.2 | 57.1 | 594 | 556 {515 | 646 | 574 | 61.9
60 69.3 | 670 | 69.0 | 644 | 663 | 6325 57.0 | 69.7 | 653 | 67.3
70 72.7 | 716 | 729 | 695 | 704 |Qb89 | 602 | 722 | 71.0 | 707
80 737 | 734 | 742 | 719 | M.gP720 | 69.7 | 735 | 739 | 718
90 70 | 738 780 | 782 (<@ 788 veed | BT A LR

100 747 | 746 | 757 | 736<X731 | 752 | 688 | 750 | 765 | 732
110 75.1 | 748 | 763 | 2| 733 | 757 | 69.8 | 752 | 770 | 736
120 757 | 755 | 77.3 w48 | 739 | 767 | 734 | 760 | 780 | 741
130 76,5 | 762 | 782N 757 | 749 | 775 | 742 | 766 | 788 | 749
140 772 | 770 4GMR8 | 764 | 768 [ 118 52 T L 788 | 758
150 782 | 780 797 | 774 | 766 | 786 | 762 | 780 | 80.0 | 765
160 7901 | 389 | 805 | 782 | 772 | 788 | /0 | 7900 803 | 773
170 80,1 180.0 | 81.5 | 79.0 | 784 | 796 | 782 | 811 | 812 | 784
180 813>] 809 | 828 | 804 | 797 | 804 | 795 | 822 | 823 | 799
190  {.824 | 82.1 | 838 | 81.1 | 81.0 | 81.0 | 805 | 832 | 827 | 812
20045 835 | 838 | 847 | 817 | 819 | 817 | 81.2 | 846 | 829 | 826
2100 | 854 | 851 | 856 | 828 | 826 | 823 | 836 | 841 | 842 | 836
- 220 89.4 | 898 | 89.7 | 847 | 853 | 835 | 889 | 862 | 851 | 87.2
230 932 | 930 | 941 | 88.2 | 889 | 87.2 | 923 | 87.2 | 869 | 943
238 96.3 | 962 | 989 | 92.8 | 921 | 902 | 995 | 88.0 | 91.8 | 99.1
239 971 | 969 | 100.1 | 926 | 923 | 90.2 | 99.3 | 88.0 | 90.4 | 1004
240 981 | 98.0 | 1006 | 931 | 932 | 90.6 | 1009 | 88.3 | 91.9 | 101.8
241 99.3 | 99.0 | 101.7 | 93.6 | 934 | 90.7 | 103.0 | 87.8 | 927 | 1028 |
242 100.6 | 1005 | 101.9 | 959 | 941 | 914 | 1073 | 88.0 | 95.1 | 103.9

o

*ORTE 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 CONSUL]
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6.3 Pressure
The furnace pressure over the test period was summarized in the following table. ‘
Time (min) Pressure (Pa) Time (min) Pressure (Pa) Time (min) Pressure (Pa) |
6 1.0 ; ' 175 -1.3
10 -1.3 180 0.4
15 0.9 185 S
20 0.5 190 | V18
95 18 195 AR 04
30 -0.4 200 N2 D6
35 0.4 o 0.1
40 1.0 K 210 26
45 0.1 9 _j:*v 215 0.9
50 0.2 15 220 05
95 0.2 225 9
60 05 230 04
65 -0.8 235 07
70 0.7 240 -1.0
Vi 0.4 242 0.1
80 0.4
85 2.4 &
2 1*«;,}
6.4  Ambient Temperature
The ambient temperature ov. test period was recorded and was shown in Figure 5.
The ambient temperature %ecommencement of test was 31.2°C.
Figure 5. Ambient temberature over the test period.
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6.9 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 faken in mm.

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

Due to safety reason, no deflection data was recorded after 220 minute of test.

Position \ Time (min)

D1 20 Loab 1 2 | 5 | A0 | 44N >30 | -4
D2 +0 | 4 | 7 | g2 | a4 | 7 | 4] 24 | -2
i ; : N\

6.6  Observations x‘“

Significant behaviours on the specimen during the test period were summ:mgéﬁ in the following table.
Photos taken during the test period were also attached. Q ‘n;y

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

00.00 Test Started. NN

01 .45 Horizontal crack appeared along the mjﬁ%beMeen the 2" and 3" course of gypsum
' block from sill level at middle portion of the speclmen

05.37 ' Crack appeared across the b@ﬁ&m"left corner on the gypsum block on the bottom

o left corner of the specimen<_. N '

07.22 Crack appeared acros&@@ ‘top left corner to bottom right corner on the gypsum
' block on the top left carner of the specimen.

1216 Horizontal cracgmapﬁéﬁred along the joint between the 5" and 6”1 course of gypsum
: block from sill-level at right portion.

30.00 NO INTEGITY-FAILURE HAD OCCURRED.

40.00 (From exposed side) Grack marks observed on the gypsum blocks.

56.40 Coum’fﬁbre pad test was carried out on crack mentioned at 07.22 minute of test.

Naj]ammg or glowmg on t_h_e cotton pad was observed.
60.00 .| ND INTEGITY FAILURE HAD OCCURRED.
75.37 +._|* The sizes of the crack mentioned on 12.16 minute of test reduced.

90.00 ™\ | NO INTEGITY FAILURE HAD OCCURRED.

110,00 No significant changes were observed from the specimen.

~ 120.00 NO INTEGITY FAILURE HAD OCCURRED.
135.00 The centre of the specimen bended slightly outward away from the furnace.
150.00 NO INTEGITY FAILURE HAD OCCURRED.

- Horizontal crack appeared along the joint between the 2™ and 3" course of gypsum
block from sill level at left portion of the specimen.
165.20 Glowing appeared from the crack mentioned at 07.22 minute of test.
175.08 Cotton fibre pad test was carried out on crack mentioned at 07.22 minute of test.
' No flaming or glowing on the cotton pad was observed. :
180.00 NO INTEGITY FAILURE HAD OCCURRED.

164.15

“ORTE 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 CONSUL]
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Time (min.sec)

Observation (from unexposed side) Cont’'d 5
Cotton fibre pad test was carried out on crack mentioned at 07.22 minute of test.

130.20 No flaming or glowing on the cotton pad was observed.
Glowing appeared from the crack mentioned at 164.15 minute of test. The crack
198.02 . : ;
was approximately 3 mm width.
199.40 Cotton fibre pad test was carried out on crack mentioned at 07.22 mmuig of test.
: No flaming or glowing on the cotton pad was observed. GO\
206.50 Cotton fibre pad test was carried out on crack mentioned at 164 15 an‘ute of test.
B No flaming or glowing on the cotton pad was observed. AN
' Vertical creak appeared between the joint of the gypsum blagk ai ”the centre of the
207.30 q
2" course from the sill level. 3
210.00 NO INTEGITY FAILURE HAD OCCURRED.
91297 Vertical creak appeared across the gypsum bIoth“the centre of the 3" course
] from the sill level. A
916.30 Cotton fibre pad test was carried out on cra;g{s“”mentloned at 164.15 minute of test.
J No flaming or glowing on the cotton pad wa“&pbserved
Glowing appeared from the crack mentlan‘eﬁ at 212.27 minute of test.
223.35 Cotton fibre pad test was carried out o crack mentioned at 212.27 mmute of test.
No flaming or glowing on the cotl;oq pad was observed. :
The vertical crack mentioned ‘at 212.27 minute of test extended 1o the midde of the
996,99 gypsum block at 4" coursg Tfom the sill level.
oo Cotton fibre pad test was,;:amed out on crack mentioned on 207.30 minute of test.
No flaming or glowmg\pn the cotton pad was observed.
930.00 The vertical cr@k mentioned at 212.27 minute of test extended to the top edge of
; the specimer: )
933 95 Glowing_appeared from the crack mentioned at 230.00 minute of test at upper
i porthnﬁhe crack was approximately 4 mm width.
935 45 Cotton fibre pad test was carried out on crack mentioned at 164.15 minute of test
: /‘Nbuﬂammg or glowing on the cotton pad was observed.
93741 I Cotton fibre pad test was carried out on crack mentioned at 212.27 minute of test.
"~ | No flaming or glowing on the cotton pad was observed.
23 Cotton fibre pad test was carried out on crack mentioned at 212.27 minute of test
QS?; N
o flaming or glowing on the cotton pad was observed.
21i"‘n 00 NO INTEGITY FAILURE HAD OCCURRED.
941 30 Cotton fibre pad test was carried out on crack mentioned at 212.27 minute of test
' and the cotton pad was Ignited. INTEGRITY FAILURE OCCURRED.
242.28 TEST WAS TERMINATED AT REQUEST OF THE SPONSOR.

0 0
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6.7 Ehotqs

Photo 2. Unexposed surface of the specirhen before thé commencement of test.
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Photo 3. Unexposed surface of the specimen at §@Mﬁes of test.

Photo 4. Exposed surface at middle part of the specimen after 40 minutes of test.
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oftest.

Photo 6. Unexposed surface of the specimen at 90 minutes of test.
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Photo 8. Unexposed surface of the specimen at 150 minutes of test.
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utes of test.

Photo 10. Unexposed surface of the specimen at 210 minutes of test.
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- Photo 12. 'Uhek_posed surface of the Specime‘n‘ at the end of test.
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D

Photo 13. Fire exposed side of a portion of the s{e’%ﬁn on the test rig after the test.

oy

------ o - - o ‘ %(:gj‘:\t\yv- - - - - 5
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7. Test Results

Test was terminated after a period of 242 minutes at request of the Sponsor.

The test data obtained from the fire resistance test was assessed against performance criteria givén_in
BS EN 1364-1:1999. The test results were summarized in the following table. |

Performance Criteria

Integrity (E) iy
Elapsed Time before Failure

Criteria of Failure Description
Occuirence

; : Continuous flaming for a period of time greater the “&5 e ,
Sustained Flaming . 2\ 242 minutes (No Failure)
: 10 seconds on unexposed surface ,.(Q\ i
0B Penetration of the gauge into the furnace thr@@}jﬁhe
Gap specimens and movable along a 150 mm gap.) | _
: ‘ : : ¥ 242 minutes (No Failure)
Gauge Penetration of the gauge into the furr@ﬁ‘mrough the \
@25 mm : (‘“\) ) ‘
| specimens _ o LR
Cotton Pad A Ignition of the cotton pad p )' . 241 minutes

Pertormance Criteria

Insulation (1) | e ” ¥

Elapsed Time before Failure

Criteria of Failure Description
Occurrence

The p@rfﬁance criterion “insulation” shall aufomatically "
Integrity Failure P@Umed not to be satisfied when the “integrity” 241 minutes

«["criterion ceases to be safisfied |
|-An increase of the average temperature of u'n'expose'd‘

Average = : . e e o i
; - | surface of the specimens above the initial average 242 minutes (No Failure)
TemperatureRise » : ‘
- e\» temperature by more than 140°C j

Méxi’m%r = An increase of temperature at any other point of the =
specimens above the initial average temperature by 242 minutes (No Faiture)

Temperature Rise o
3 . more than 180 "C
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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 71363-2. 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 was not covered by this report. a N

Because of the nature of fire resistance testing and the consequent difficulty in quantlfa(ng ‘fhe uncertainty of
measurement of fire resistance, it was not possible to provnde a stated degree of accuraey of the result.

unless otherwise agreed with wntten approval by FORTE : \>

AN
P
N\

9. Field of Direct Applications of Test Results

The field of direct application defines the allowable changes te:tﬁe test specimen following a suecessful fire
resistance test. These variations can be introduced automailé’ﬁﬂy without the need for the sponsor to seek
additional evaluation, calculation or approval.

The series of rules and guidelines were defmed 1{1 C"IHUSB 13 “Field of direct application of test resufts”,
BS EN 1364-1: 1999 and relevant clauses and /am?gexes

The field of direct applications may only be d\‘ﬂned following the identification of classification(s). The field of
direct and, where applicable, extended apphca‘uon will be included in classification relevant documents.

END OF REPORT
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