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1. SCOPE

Fire resistance test, in conformity with the general requirements of standards EN 1363-1:2012, with
substitute or additional methods of standard EN 1363-2:1999 and with the particular requirements of
standard EN 13381-8:2013 “Test methods for determining the contribution 1o the fire resistance of
structural members - Part 8: Applied reactive protection to steel members".

2. TEST LABORATORY

Name : Efectis Era Avrasya Test ve Belgelendirme A.S.

Address : Dilovasi OSB, 5. Kisim, Firat Caddesi No:18, Dilovasi, KOCAELI/TURKEY
3. DESCRIPTION OF THE TEST SPECIMEN

3.1. General

Product identification: Fire Resistance Infumescent Paint For Structural Steels “ISONEM Anti-Fire
Paint Plus” — (Short columns)

Manufacturer of

paint : ISONEM BOYA VE YALITIM TEKNOLOJILERI INS. SAN. TIC. A.S.
ITOSB OSB, 10001 Sk. No:20, Tekeli, Menderes, iZMIR, TURKIYE

Sponsor of test : ISONEM BOYA VE YALITIM TEKNOLOJILERI INS. SAN. TiC. A.S.
ITOSB OSB, 10001 Sk. No:20, Tekeli, Menderes, IZMIR, TURKIYE
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3.2

3.2.

Preparation of Test Specimens

1. Steel Profiles

The steel profiles were supplied by the test laboratory include HEA 280 and HEA 300 profiles. The
specimens were described below in the Table 1.

Table 1: Test specimens

Test specimen Steel Symbol Tyrzg(gfi(::]eel Lﬁgg:)h fhrcrgli[]:(s:sﬁﬁ;r:‘n)
Unloaded Short Column SC-1 HEA 300 1000 7500
Unloaded Short Column SC-2 HEA 300 1000 5100
Unloaded Short Column SC-3 HEA 300 1000 1500
Unloaded Short Column SC-4 HEM 280 1000 5100
Unloaded Short Column SC-5 HEM. 280 1000 3300
Unloaded Short Column SC-6 HEM 280 1000 1500

Table 2: Details of profiles
Measured values
No. | Symbol Sf\‘fgg” Heating | Profile h B N X : i sfiit::?

[mm] | [mm] | [mm] [mm] [mm] [mm3] [m-1]
1 SC-1 open | 4sides | HEA 300 2962 | 3001 12,8 9,2 1775 10159 175
2 $C-2 open | 4sides | HEA 300 2945 | 3001 12,9 9,1 1771 10175 174
3 $C-3 open | 4sides | HEA 300 2940 | 3001 12,8 9,5 1769 10251 173
4 5C-4 open | 4sides | HEM 280 | 3136 | 2863 33,8 18,7 1735 23956 72
5 SC-5 open | 4sides | HEM 280 3138 | 2855 33,7 18,7 1732 23834 73
6 SC-6 open | 4sides | HEM 280 3134 | 2855 33,8 19,0 1731 23975 72

Bu rapor, laboratuvarin yazili izni olmadan kismen kopyalanip cogaltilamaz.
imzasiz ve mihirsiz raporlar gegersizdir.

This report shall not be reproduced other than in full except with the permission of the laboratary. Testing reports without signature and seal
are not valid

Eﬁéjw/jg

Phone: +902626581662

FR1106/REV00/02.04.2012

Fax.: +902626581669

E-mail: turkey@efectis.com

Web: www.efectis.com

Page 3/ 12



E Cectis

EFECTIS ERA AVRASYA TEST VE BELGELENDIRME A.§.

AB-0556-T

20.05.201°9

RFTR19111

/ —

Figure 1: Profile details

3.2.2. The fire protection system

The fire protection system consists of Fire Resistance Intumescent Paint For Structural Steels “ISONEM
Anti-Fire Paint Plus"

Table 3: Measured points of the HEA 300 (7500 um)
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% of readings within limit | Result
MEAN | MIN | MAX MEAN | MEAN | MEAN [ MEAN | MEAN | MEAN g9
Resulfs -20% | +20% | -30% | +30% | -45% | +45% £20% | +30% | +45%
8081 | 7542 | 8800 | &445 | 9697 | 5457 | 10505 | 4445 | 11718 | 100% | 100% | 100% | PASS
Deviation = | 8,9% Requirements 68% 95% 100%
% of readings within limit
Measurement no.: 1 6 7 8 9 10 +20% | £30% | £45%
£ | 1. Position 1
'g_ temperature 8800 7852 8025 | 8491 | 8362 | 100% | 100% | 100%
o | measurement station ‘
£ -
% 2. Posifion 2 _ e = [ED =
® |temperature 7937 | 7904 | 7826 | 7989 | 7839 | 8274 | 7597 | 8526 | 7542 | 7788 | 100% | 100% | 100%
= | measurement station 3
Requirements | 68% 95% 100%

All measurements in [um]
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Table 4: Measured points of the HEA 300 (5100 um)
% of readings within limit | Result
MEAN | MIN | MAX MEAN [ MEAN [ MEAN [ MEAN | MEAN | MEAN g
Results -20% | +20% | -30% | +30% | -45% | +45% | +20% | +30% +45%
5555 | 5224 | 5842 | 4444 | 4466 | 3889 | 7222 | 3055 | 8055 | 100% | 100% | 100% | PASS
Deviation = | 6,0% Requirements 68% 95% 100%
% of readings within limit
Measurement no.: ! 2 3 4 5 6 7 8 9 10 +20% | +30% | +45%
£ |1, Position 1
'g_ temperature 5425 | 5714 | 5565 5272 | 5800 5842 | 5675 | 5468 | 100% | 100% | 100%
o | measurement station
=
=
% 2. Position 2 : A
o |temperature 5232 | 5553 | 5555 | 5780 | 5562 | 5224 | 5357 | 5325 | 5668 | 5832 | 100% | 100% | 100%
= | measurement station
Requirements | 68% 95% 100%
All measurements in [um)
Table 5: Measured points of the HEA 300 (1500 um)
% of readings within limit | Result
MEAN | MIN | MAX MEAN [ MEAN [ MEAN | MEAN | MEAN | MEAN g
Resulfs -20% | +20% | -30% | +30% | -45% | +45% | 100% | +30% | +45%
1612 | 1438 | 1726 | 1290 | 1935 | 1129 | 2095 887 2338 | 100% | 100% | 100% | PASS
Deviation = | 10,8% Requirements 8% 95% 100%
% of readings within limit
Measurement no.: | 1 2 6 7 8 9 10 +20% | *30% | *45%
£ | 1.Position |
'g_ temperature 1585 [ 1592 1546 1465 | 1720 | 1654 | 100% | 100% | 100%
o | measurement station
{=
£ -
g 2. Position 2 " [y v
o |temperature 1438 | 1533 1712 | 1726 [1649 | 1507 | 1578 | 100% | 100% | 100%
= | measurement station |
Requirements | 68% 95% 100%

All measurements in [um]
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Table 6: Measured points of the HEM 280 (5100 pym)
MEAN | MEAN | MEAN | MEAN | MEAN | MEAN | % of readings within limit | Result
- MEAN | MIN IMAX | aoe | +20% | -30m | +30%: | 45% |' +45% | o [ sacx | 2ack
5487 | 5260 | 5690 | 4390 | 6585 | 3841 | 7134 3018 7957 100% | 100% | 100% | PASS
Deviation = | 4,1% Requirements 68% 5% 100%
% of readings within limit
Measurement no.: 1 2 3 6 7 8 9 10 +20% | +30% | +45%
£ | 1. Posifion 1
‘0 |temperature 5520 [ 5690 | 5312 5480 5520 [ 5395 | 5445 | 100% | 100% | 100%
g measurement station
=
2 |2 Posifion 2 ¥ _
© |temperature 5574 | 5657 | 5471 5335 | 5387 | 5432 | 5535 | 5504 | 100% | 100% | 100%
=2 | measurement station
Requirements | 68% 25% 100%
All measurements in [um]
Table 7: Measured points of the HEM 280 (3300 um)
MEAN | MEAN | MEAN | MEAN | MEAN | MEAN %ofreodingswifhin limit | Result
Resulis N A -20% | +20% | -30% | +30% | -45% +45% | +20% | +30% +45%
3540 (3288 | 3780 | 2832 | 4249 | 2478 | 4603 | 1947 | 5134 | 100% | 100% | 100% | PASS
Deviation= | 7,1% Requirements 68% 95% 100%
% of readings within limit
Measurement no.: | 1 2 3 4 5 6 7 8 9 10 +20% | £30% | +45%
£ | 1.Position 1
'g temperature 3590 | 3680 | 3590 3560 | 3690 3454 | 3368 | 3288 | 100% | 100% | 100%
o | measurement station
=
g 2. Position 2 _ A ] ,
o |temperature 3658 | 3550 | 3780 | 3472 | 3524 | 3680 | 3315 [ 3556 | 3714 | 3528 | 100% | 100% | 100%
2 | measurement station
Requirements | 68% 95% 100%

All measurements in [um]
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Table 8: Measured points of the HEM 280 (1500 um)

% of readings within limit | Result
MEAN | MIN | MAX MEAN | MEAN | MEAN | MEAN | MEAN | MEAN g
Results -20% | +20% | -30% | +30% | -45% | +45% | +o0% | +30% | +45%

1661 | 1450 | 1805 | 1329 | 1993 | 1163 | 2159 913 2408 | 100% | 100% | 100% | PASS
Deviation = | 12,7% Requirements 68% 95% 100%

% of readings within limit

Measurement no.: 1 2 9 10 +20% | +30% | +45%
£ |[1. Position 1 ;
D |temperature 1480 | 1740 1778 | 1760 | 100% | 100% | 100%
% measurement station
C
=
§ 2. Position 2
g temperature 1784 1 1698 | 1605 | 1770 | 1630 [ 1692 | 1805 | 1720 | 1696 | 1567 | 100% | 100% | 100%

measurement station

Requirements | 48% 95% 100%
All measurements in [um]

» Type: Steel Fire Protection Paint is a water base acrylic coating fire retardant. This coat
is specially designed as passive fire protection for steel constructions. Coat can be
applied for structural steel exposed and internal environments.

» Thickness: Thickness measurements were reached by applying 400 pm per a day. 24
hours drying internal is waited between application of each layer.

e Paint . Water based fire retardant intumescent paint
o Nominal density : 1150+0.05 kg/m?
o Measured density: 1288.32 kg/m3
o Nominal thickness: 1.5-7.5 um

3.2.2. Application

“ISONEM Anti-Fire Paint Plus" paint was applied on the surface with the spray machine that work
with the air. The paint was applied by brush for strips and small areas. The epoxy based prime paint
that has 50 um thicknesses was applied on the columns before the test to protect from corrosion

*Brand, type, quanfity and dimension information of the components, when it is not possible to be
verified by the laboratory, are given according to the sponsor's declaration.
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4 PRE-TEST PROCESSES

4.1. Verification of specimen
Efectis Era Avrasya A.S. verified the used materials and parts against the supplied data and
drawings during installation of the test specimen and not involved in the selection of test specimen.

The fest specimen was assembled by sub-confractor of the test sponsor with the witness of
manufacturer.

4.2, Thickness measurement

Thickness measurement was checked and documented on the test specimens by the laboratory.

4.3 Conditioning
The construction was stored in the laboratory of Efectis Era Avrasya A.S. under the following

conditions:

» Ambient temperature 14,90+ 1,20 °C.
e Relative humidity 15850+ 4,0%.

e Conditioning time : 30 days

5. TEST PROCESS

5.1. Method

The fire test was conducted according to the EN 13381-8:2013.
The heating of the furnace followed the standard fire curve, as specified in the EN 1363-1:2012

The target overpressure in the furnace was 20 Pa 100 mm below the furnace ceiling

5.2 Measurements

Following test data were measured during the test:

- During the heating, the following data was measured and registered:

- Gas temperatures inside the furnace with ten plate thermocouples (TC1 to TC3 and TC8 to
TC9), evenly distributed over the directly heated surface (see figure Al).

- The pressure in the furnace, measured at a height of 2,9 meter above the furnace floor level
(see figure A3).

- Ambient temperature in the laboratory (see figure A4).

- The steeltemperatures (TC 1 to TC 9) (see figure B2-B7).

- There is no need to use roving thermocouple.

- The positions of the thermocouples measurement are given in figure (B1).

Bu rapor, laboratuvarin yazili izni olmadan kismen kopyalanip ¢cogaltilamaz.
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6. OBSERVATIONS

Table 9: Observations during the test.

0 Heating started.

23 | F- Cracked occurred at the surface of the columns.

97 | SC-3 temperature increased at Thermocouple Avr., AT 2 750 °C.
176 | SC-5 temperature increased at Thermocouple Avr., AT 2 750 °C.
178 | SC-6 temperature increased at Thermocouple Avr., AT 2 750 °C.
188 | SC-2 temperature increased at Thermocouple Avr., AT 2 750 °C.
189 | SC-1 temperature increased at Thermocouple Avr., AT 2 750 °C.
194 | SC-4 temperature increased at Thermocouple Avr., AT 2 750 °C.
196 | Test was terminated due to failure of design temperature.

7. TEST RESULTS

7.1 Results
The results are given in table 10 and appendixes B and C.

During the heating the temperature in the laboratory complied with the standard EN 1343-1:2012.

7.2 Uncertainty of measurements

Due to the nature of fire resistance testing, in which several non-linear effects are present in both
the test configuration and the test specimen, which influence each other, it is at this moment not
yet possible to give a stated degree of uncertainty of measurement.

8. SUMMARY

The most important results of the examination are given in table 10.
Table 10: Summary of test results of the loaded beam

(SIC-3) 97. minute (750°C).
{SIC-5) 176. minute (750°C).
Insulation:, [I] (SIC-6)178. minute (750°C).
— Average temperature (SIC-2)188. minute (750°C).
(SIC-1)189. minute (750°C).
(SIC-4)194. minute (750°C).

The heating was terminated at 196t minute after failure

This report provides the constructional details, the test conditions, the results obtained and the
interpolated data obtained when the specified fire protection system described herein was tested
following the procedures of EN 13381-8. Any deviation with respect to thickness and density of fire
protection material and constructional details, loads, stresses, edge or end conditions other than
those allowed under the field of application could invalidate the test result. E_‘E

eaj% s
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9. DRAWINGS
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Column elevation

Figure 2: Section view of the column
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| or H column plan

Figure 3: Cross section details of the column

- P
E Celt is
/
Bu rapor, laboratuvarin yazili izni olmadan kismen kopyalanip gogaltilamaz.
imzasiz ve miihiirsiiz raporlar gegersizdir.

This report shall not be reproduced other than in full except with the permission of the laboratory. Testing reports without signature and seal
are not valid

Phone: +902626581662 Fax.: +902626581669 E-mail: turkey@efectis.com Web: www.efectis.com

FR1106/REV00/02.04.2012 Page 11/12



E Cectis

EFECTIS ERA AVRASYA TEST VE BELGELENDIRME A.S.

AB-0556-T

20.05.2019

RFTR19111

APPENDIXES:

Appendix A: Furnace and laboratory conditions

Appendix B: Test results

Appendix C: Photos
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Furnace Temperature
1400
:G' 1200 Eewa
‘E’ 1000 —
2 800
S 600
£ 400 -
= 200
0
0 20 40 60 80 100 120 140 160 180 200
Time (min.)
Furnace TC1 Furnace TC2 Furnace TC3 Furnace TC8
Furnace TC9 == . =Tideal = =Tmin = = Tmax
Figure Al: Furnace Temperatures
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Figure A2: Deviation of furnace temperature
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Furnace Pressure
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Figure A3: Pressure in the furnace

e The sudden peaks caused by the parts of the specimen fallen inside to the furnace.

Ambient Temperature (°C)
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Figure A4: Ambient temperature at laboratory r,.,p
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Figure B1: Locations of thermocouples of columns
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Figure B2: Surface temperatures of SC1 (TC1 -TC9 and Web Avr. Temp)
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Figure B3: Surface temperatures of SC2 (TC1 -TC? and Web Avr. Temp)

Bu rapor, laboratuvanin yazil izni olmadan kismen kopyalanip gogaltilamaz.

imzasiz ve miihiirsiiz raporlar gegersizdir.

are not valid

Efejb* s

This report shall not be reproduced other than in full except with the permission of the laboratory. Testing reports without signature and seal

Phone: +902626581662

FR1106/REV00/02.04.2012

Fax.: +902626581669

E-mail: turkey@efectis.com

Web: www.efectis.com

B-3/7




AB-0556-T

Appendix B EFECTIS ERA AVRASYA TEST VE BELGELENDIRME A.S. 20.05.2019
RFTR19111
Surface Temperature
1200
—TC. 1
TC 2
1000
——TC_3
800 // TC 4
) / e
£ 600
g —TE 6
E
K
—_TC_7
400
—fE g
200 TC.9
== - =Average
Temperature
0
20 40 60 80 100
Time (min.)

Figure B4: Surface temperatures of SC3 (TC1-TC% and Web Avr. Temp)
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Figure BS: Surface temperatures of SC4 (TC1 -TC9 and Web Avr. Temp)
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Figure Bé: Surface temperatures of SC5 (TC1 -TC? and Web Avr. Temp)
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Figure B7: Surface temperatures of SCé (TC1 -TC9 and Web Avr. Temp)
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Photo C2: The aspect of columns after the test
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