E -Cec‘{’ is EFECTIS ERA AVRASYA

Fire Test Laboratory

FIRE RESISTANCE PERFORMANCE ASSESSMENT REPORT

Sponsor : ISONEM BOYA VE YALITIM TEKNOLOJILERI INS. SAN. TIC. A.S.
[TOSB OSB, 10001 Sk. No:20, Tekeli, Menderes, IZMIR, TURKEY

Prepared by : EFECTIS ERA AVRASYA Test ve Belgelendirme A.S.
Dilovas| OSB, 5. K|§|m, Firat Caddesi No:18, 41455,
Dilovasi, KOCAELI/ TURKEY

Product name : Fire Resistance Intumescent Paint For Structural Steels
"ISONEM Anti-Fire Paint Plus"

Report No. :RFTR19116
Issue number 2 1/2
Date of issue :20.05.2019

This report consists of 17 pages and may only be used or reproduced in
its entirety.

Address: Dilovasi OSB, 5. Kisim, Firat Caddesi No:18, 41455 - Dilovasi, KOCAELI/ TURKEY

Tel: 0262 6581662 Fax:0262 6581669 E-mail: turkey@efectis.com
Web: www .efectis.com




FIRE RESISTANCE PERFORMANCE ASSESSMENT REPORT Nr. RFTR19116 | Page 2

1. INTRODUCTION

This report represents an assessment of the fire resistance performance based on reference fire
resistance test performed in EFECTIS ERA AVRASYA laboratories.

Related fire resistance tests, in conformity with the general requirements of standards EN 1363-
1:2012, with substitute or additional methods of standard EN1363-2:1999 and with the particular
requirements of standard EN 13381-8:2013 “Test methods for determining the conftribution to the
fire resistance of structural members - Part 8: Applied reactive protection to steel members”.

The method of the assessment is the numerical regression analysis assessment method described
in EN 13381-8:2013 standard.

2. DETAILS OF PRODUCT

2.2. General

Product identification : Fire Resistance Intumescent Paint For Structural Steels "ISONEM Anti-Fire
Paint Plus”

Manufacturer : ISONEM BOYA VE YALITIM TEKNOLOJILERI INS. SAN. TIC. AS.
TOSB OSB, 10001 Sk. No:20, Tekeli, Menderes, IZMIR, TURKEY

Sponsor of test :ISONEM BOYA VE YALITIM TEKNOLOJILERT INS. SAN. TIC. A S.
ITOSB OSB, 10001 Sk. No:20, Tekeli, Menderes, iZMIR, TURKEY
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2.3. Basic details of test specimen

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

e 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.

¢ Above the thickness dimensions that are in the table was reached application 400 pm
paint thickness in the day. There was 24 hours drying interval between each layer of
application.
e Paint : Water based fire retardant inftumescent paint
o Nominal density : 1150+0.05 kg/m3
o Measured density: 1288.32 kg/m3

“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 and beams before the fest fo
protect from corrosion

2.4, Basic detdils of measured properties of test specimen

The measured mean values are inside the limits as indicated in the table below. Details of the
measured values were described in test reports referred in Clause 3.1.

Limits of deviation Method of measurement
Thickness %15 Annex B
Density %10 Annex B

3. REPORTS AND TEST DETAILS IN SUPPORT OF ASSESSMENT

3.1. Reports
Name of laboratory Name of sponsor Test report ref. no. Test method
ISONEM BOYA VE YALITIM Test report: .
TEKNOLOJILERI INS. SAN. TIC. A.S. RFTR19111 EN, 15300 -8207%
ISONEM BOYA VE YALITIM Test report:
TEKNOLOJILERI INS. SAN. TiC. AS. RFTR]E, 1 EN 13381-8:2013
EFECTIS ERA AVRASYA ISONEM BOYA VE YALITIM Test report:
Test ve Belgelendirme TEKNOLOJILERI INS. SAN. TIC. A.S. RFTR19113 EN 13381-8:2013
A.S.
ISONEM BOYA VE YALITIM P —
TEKNOLOJILER! INS. SAN. TiC. AS. PR o ot EN 13381-8:2013
ISONEM BOYA VE YALITIM Test report: .
TEKNOLOJILERI INS. SAN. TIC. A.S. RFTR19111 EN 13381-8:2013
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3.2, Summary of the tested specimens used for the assessment
. Type of steel Prqfecﬂon /.\c’ruol
Test specimen : thickness section factor Test report
section
{mm) m-!

Unloaded Short Column HEM 280 1.5 72 RFTR19111
Unloaded Short Column HEM 280 3.3 72 RFTR12111
Unloaded Short Column HEM 280 5,1 72 RFTR12111
Unloaded Short Column HEA 300 1.5 188 RFTR19111
Unloaded Short Column HEA 300 51 188 RFTR19111
Unloaded Short Column HEA 300 7.5 188 RFTR19111
Unloaded Short Column HEA 140 1.5 261 RFTR192112
Unloaded Short Column HEA 140 3.3 263 RFTR19112
Unloaded Short Column HEA 140 5,1 261 RFTR192112
Unloaded Short Column HEA 140 7.5 261 RFTRI9112
Unloaded Short Column IPE 80 3.3 475 RFTR19112
Unloaded Short Column IPE 80 5,1 479 RFTR19112
Unloaded Short Column IPE 80 7.5 478 RFTR19112
Lloaded beam IPE 400 1.5 160 RFTR19113
Reference beam IPE 400 1.5 159 RFTR19113
Loaded beam IPE 400 7,5 157 RFTR19114
Reference beam IPE 400 7.5 159 RFTR19114

4. ASSESSMENT OF THE RESULTS

4.1. Corrected times used in the analysis

The times to reach to characteristic temperatures were corrected by using the correction factors
as shown in the table below. The correction factors for all design temperatures above the
temperature at which the loaded section fails loadbearing capacity were considered as the
lowest value according fo Annex D, Clause 1.2 of the standard EN 13381-8:2013.

The correction factors were used to cormrect the times to reach overall mean temperatures of the

columns.
Baacon| ke . Time to reach design temperature [min)
tar e "1 a0 [ aso | 400 | 450 | 500 | 550 | 600 | es0 | 700 | 750
Kenin 8,1 0.0 1,00 1,00 | 1,00 | 1,00 [ 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00
ko, 745 0,1 1,00 1,00 (1,00 | 1,00 | 1,00 [ 1,00 | 1,00 | 1,00 | 099 | 098
ka2 68 02 1,00 1,00 [ 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1.00 | 0.98 | 0.96
ko3 6,2 0.3 1,00 1,00 | 1,00 | 1,00 [ 1,00 | 1,00 | 1,00 | 099 | 0.96 | 094
Ko 55 0.4 1,00 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1.00 | 0.99 | 095 | 092
kos 4,9 0.5 1,00 1,00 ( 1,00 (1,00 [ 1,00 | 1,00 | 1,00 | 0,99 | 0.24 | 0,920
ko 42 0.4 1.00 1,00 | 1,00 | 1,00 | 1,00 | 1,00 [ 1,00 | 0,99 | 0.93 | 0.88
Koz 3.6 0.7 1.00 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 0,99 | 0,92 | 0,86
kos 29 0.8 1,00 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 0,98 | 0,91 | 085
kos 2.3 0% 1,00 1,00 | 1,00 | 1,00 (1,00 (1,00 [ 1,00 | 0,98 | 0,89 | 083
Krreks 1,6 1.0 1,00 1,00 | 1,00 | 1,00 [ 1,00 | 1,00 | 1,00 (098 | 0,88 | 081
p—
E e
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4.2, Calculation for the thermal analysis

The thermal performance of the short sections were calculated by using numerical regression
method as described below:

d, e, 1
t=ay+a;d, +a; —= + a6, + a,d 6, + asd +a-,,“i

0,
AV Pa v a1y

t: is the time to design temperature [minutes);
dp: Is the thickness of protection material ([mm);
Am/V: is the measured section factor (m-);

ap to ay are the regression coefficient;

B is the steel temperature (°C)

The regression coefficients are determined by using linear regression according to the rules
below:
a) For each short section, the predicted time in minutes to reach the design temperature
calculated to one decimal place shall not exceed the corrected time by more than 15 %.
b) The mean value of all percentage differences as calculated in a) shall be less than zero
c) A maximum of 30 % of individual values of all percentage differences as calculated in q)
shall be more than zero

5. CONCLUSION

The thermal analysis has produced a series of tables as indicated in Clause 9 relating to fire
resistance periods appropriate to the performance of the protection material. Each table
presentation shows the minimum thicknesses of fire protection material required to maintain the
design temperature.



FIRE RESISTANCE PERFORMANCE ASSESSMENT REPORT Nr. RFTR19116 | Page 6

6. LIMITATIONS AND DIRECT FIELD OF APPLICATION

The results from this test method and the assessment procedure are applicable to fire protection
system over the range of fire protection material thicknesses tested, the values of section factor
Am/V tested and the maximum temperatures established during the test.

If the tables in chapter 6 are used, intermediate values for the critical steel temperature may be
interpolated using linear interpolation.

The results of the assessment are applicable to all other grades of steel to that tested and as
given in EN 10025-1 as specified in clause 6.1 of EN 13381-8 and with the limitations given therein.
The results of the assessment are also applicable to fabricated sections.

The section factors have to be determined according to EN 13381-8:2013 standard.

The results of this assessment is valid for the conditions indicated below for three or four sided
profiled single layered protection:

- Section factor 165 M AmfV €527 m!
- Thickness cL5mm<= dp £ 8,6 mm
- Design temperature :300°C £ 8a< 750 °C

- Section shape 1, H columns and beams

Numbers of layers -the combination of layers may perform differently compared with a single
layer of the same overall thickness. The results of the assessment are also applicable to
fabricated sections.

Prepared by: Approved by:

Mustafa Emre OZBEY  \ // AliBAYRAKTAR
Project Leader in Resistance to Fire. 7/ Laboratory Manager

e —
e ——
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7. MEAN STEEL TEMPERATURES

Time |HEM 280 | HEM 280 | HEM 280 | HEA300 | HEA300 | HEA300 | HEAT40 | HEA 140 | HEA 140 | HEA 140 | IPE 80 IPE 80 IPE 80
{(min) L5mm | 33mm | S5Tmm [ 1.5mm | 51mm [ 75mm | 1,5mm | 3.3mm | 51mm | 75mm | 33mm | 5,1mm | 7,5 mm

0 16,05 16,37 17.18 15,98 16,37 17.70 30,72 27.23 27,02 26,07 28,84 29,47 26,48

5 84,91 74,43 41,49 130,11 40,89 29,83 132,19 99,48 72,68 5587 148,72 127,21 60,51
10 134,2 115,60 70,99 192,57 98,90 50,94 186,82 | 142,02 110,78 21,10 198,06 167,77 95,98
15 166,45 | 144,27 92,49 227,71 121,10 69,01 217.21 174,50 135,50 112,33 | 227,59 197,28 | 114,99
20 190,13 | 168,47 | 108,52 | 257,50 | 142,46 83,97 238,81 199,27 160,15 127,68 | 243,41 219,20 128,46
25 208,86 | 187,32 | 121,87 | 29213 | 160,98 95,04 258,62 | 220,87 180,53 144,89 | 262,52 | 234,46 146,81
30 223,85 204,29 135,73 329,48 177,30 104,76 278,39 239,44 199,13 162,28 269,31 242,40 163,88
35 237,24 218,96 149,57 363,91 192,13 113,84 297,56 257,57 216,14 177,29 288,22 251,83 177,28
40 249.8 232,12 161,29 397.01 205,59 123,07 318,68 275,00 231,16 190,30 317.89 263,36 189,82
45 261,89 244,73 172,91 428,34 218,01 132,80 344,22 292,28 246,59 204,61 355,82 278,02 201.51
50 27381 257,02 183,32 460,19 229,71 142,69 373,01 314,61 259,81 216,52 407,69 296,57 210,78
55 286,91 269,02 193,51 492,68 241,07 152,24 407,08 340,28 273,90 228,06 477,69 324,53 218,99
40 301,19 280,86 202,83 524,97 251,50 161,01 449,18 367,66 287,73 237,98 550,28 367,62 228,19
45 316,83 294,29 211,59 556,92 262,81 169,60 488,86 398,19 309,58 248,46 616,19 466,23 239,23
70 334,2 308,56 220,37 590,90 274,51 177,67 527,48 431,73 341,98 259,09 673,38 538,42 253,08
75 354,08 323,42 229,11 625,13 285,46 185,70 566,68 468,59 379,28 269,02 720,76 608,32 268,61
80 37.5:35 339,53 237,28 657,96 298,84 193,39 604,59 507,79 426,94 281,81 677,42 285,33
85 397.33 | 356,41 246,11 688,17 | 313,43 | 200,78 | 440,52 | 547,94 | 47595 | 297.3é 736,02 | 313.72
90 419,56 374,32 255,38 716,10 330,08 208,16 674,53 587,20 520,94 317,24 345,14
95 441,83 392,49 264,82 742,16 346,99 215,46 704,97 625,43 563,55 338,99 380,17
100 463,35 | 411,10 | 273,60 364,27 | 222,46 | 706,01 662,87 | 60384 | 35883 414,02
105 484,73 | 430.65 | 283,27 382,12 | 229,89 69500 | 641,74 | 379,64 441,89
110 505,66 450,98 293,30 400,59 237,01 722,77 676,36 401,54 472,78
115 526,19 | 471,92 | 304,09 420,24 | 244,34 709,48 | 425,12 505,29
120 546,19 | 493,60 | 31479 440,56 | 252,10 739,34 | 447,94 541,86
125 56546 | 514,99 | 326,18 461,08 | 259,73 470,10 580,08
130 584,19 | 536,08 | 33843 481,84 | 267,86 493,14 620,34
135 602,38 | 557,14 | 351,12 503,02 | 276,14 515,87 657,72
140 619,83 | 578,10 | 363,34 523,78 | 284,61 539,42 689,73
145 636,69 | 59893 | 376,78 544,14 | 293,27 562,08 720,96
150 652,8 619,07 | 389,61 563,86 | 302,27 583,36 752,08
155 668,9 639,81 402,56 583,91 311,38 405,04

140 68503 | 641,40 | 417,70 604,71 321,03 626,72

145 701,2 682,81 432,87 625,27 | 341,42 646,82

170 71914 | 707,28 | 451,82 645,71 351,90 665,01

175 738,14 | 741,49 | 484,12 665,94 | 382,73 683,42

180 487,60 689,33 | 468,21 703,61

185 49717 718,51 1071.61 727,26

190 504,99

195 775.77

R P o
et {-— f%l?; ,““.' ) S
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Time to reach design femperature [min]
Test | Eement | Sooio" | Thickness | 300 | 350 | 400 | 450 | 500 | s50 | 00 | s0 | 700 | 750
SIC-1 720 17 03 | 752 | 873 | 992 | 111.3 | 1242 | 1380 | 1532 | 1683 | 178.3
sic-2 720 35 673 | 837 | 977 | 1107 | 1225 | 1343 | 1463 | 1583 | 169.5 | 1758
sic-3 720 55 1140 | 1362 | 1555 | 1712 | 1852 | 1932 | 1935 | 1937 | 1938 | 1942
E SIC-4 1880 16 260 | 330 | 405 | 485 | 563 | 643 | 1.7 | 792 | 877 | 9es
SIC-5 188,0 56 808 | 965 | 1105 | 1232 | 1352 | 1473 | 1598 | 1720 | 1825 | 1883
SIC-6 188,0 8.1 1502 | 1755 | 1818 | 1847 | 1862 | 187.0 | 187.5 | 1883 | 1887 | 189.0
SIC-7 2610 1.6 357 | 462 | 543 | 603 | 667 | 730 | 795 | 865 | 943 | 1033
sic-8 2630 35 470 | 572 | 657 | 730 | 795 | 858 | 922 | 988 | 1067 | 1153
SIC9 2610 55 640 | 715 | 773 | 823 | 875 | 930 | 990 | 1055 | 1127 | 1212
o | sicio 261.0 8.2 862 | 988 | 1110 | 1222 | 1335 | 1445 | 1560 | 1685 | 181.2 | 1877
g [ gen 4750 35 373 | 443 | 493 | 532 | 565 | 598 | 635 | 677 | 723 | 783
SIC-12 479.0 53 505 | 585 | 61.7 | 640 | 670 | 707 | 743 | 778 | 817 | se2
sic-13 478.0 78 828 | 913 | 99.0 | 1077 | 1185 | 1222 | 1285 | 1348 | 1425 | 1500

Test Element szc;igp Thickness
SIC-1 72,0 1.7
SIC-2 72,0 3.5 67,3 83,7 977 110,7 | 1225 | 1343 | 1463 | 1560 | 1553 | 151.8
SIC-3 72,0 5,5 1140 | 136,2 | 1555 | 171,2 | 1852 | 193,2 | 1935 | 192,1 | 1846 | 179.2
E SIC-4 188.0 1.6 26,0 33.0 40,5 48,5 56,3 64,3 1.7 7.5 77.3 78,1
SIC-5 188,0 5,6 808 96,5 | 1105 | 1232 | 1352 | 1473 | 159.8 | 1706 | 1742 | 174.4
SIC-6 188.0 8,1 150,2 | 1755 | 181.8 | 184,7 | 186,2 | 1870 | 187.5 | 1883 | 1887 | 1890
siC-7 261,0 1.6 357 | 462 | 543 | 603 | 667 | 730 | 79.5 | 847 | 83 83.4
SiC-8 263,0 3.5 47,0 57.2 65,7 73.0 79.5 85,8 2.2 97.4 97.7 99.6
SIC-9 261,0 55 64,0 71.5 77,3 82,3 87.5 ?3.0 99.0 1046 | 1073 | 1118
o SIC-10 261,0 8.2 86.2 98,8 | 111,0 | 1222 | 1335 | 1445 | 1560 | 168,5 | 181,2 | 187.7
é SIC-11 475,0 3.5 37.3 44,3 49,3 53.2 56,5 59.8 63,5 86,7 66,3 67,6
SIC-12 4790 53 50,5 58,5 61,7 64,0 67,0 70.7 74,3 77.1 77.5 79.0
SIC-13 478,0 7.8 82,83 | 91,33 | 99.00 | 107.67 | 115,50 | 122,17 | 128,50 | 134,70 | 141,72 | 148,66

E@Tec}“ S
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MODIFIED REGRESSION CONSTANTS
Modification factor "x" (<1,00) 0,784
A7 A6 A5 A4 A3 A2 Al AD
-3967,455 | 13,719955 | -2,07723 | 0,0141646 | 0,0114342 | 1546,0054 | 1,7755451 | 3,4119698
Element dp Time to reach design temperature CORRECTED [°C]
[mm] 300 350 400 450 500 550 600 650 700 750
SIC-1 720 1.7 60,3 752 87.3 99.2 11,3 124,2 138,0 150,0 148.7 1444
SIC-2 72,0 3.5 67.3 83,7 97.7 110,7 1225 134.3 146,3 156,0 155.3 151,8
SIC-3 72,0 55 1140 136,2 155,5 171,2 1852 193.2 193.5 1921 184.6 179.2
SiC-4 188,0 1.6 26,0 330 40,5 48,5 56,3 64.3 71,7 77,5 77.3 78.1
SIC-5 188.0 5.6 80.8 96,5 110.5 123,2 135.2 147.3 159.8 170,6 174,2 174,4
SIC-6 188,0 8.1 150,2 175,5 181.8 184,7 186,2 187,0 187.,5 188,3 188.7 189.0
SIC-7 2610 1.6 357 46,2 54,3 60,3 66,7 73.0 79.5 84,7 83.1 83,4
SIC-8 263,0 35 47,0 57,2 65,7 730 79.5 85.8 92,2 97.4 97.7 99.6
SIC-9 261,0 5.5 64,0 71:5 773 82,3 87,5 93.0 99.0 104,6 107.,3 111.8
SIC-10 261,0 82 86,2 98,8 1110 122,2 133.5 144,5 156,0 168.5 181,2 187,7
SIC-11 475,0 3.5 37.3 44,3 493 53,2 56,5 59.8 63,5 66,7 66,3 67,6
SIC-12 | 479.0 53 50.5 58,5 61.7 64,0 67.0 70,7 74,3 77.1 77.5 79.0
SIC-13 478 7.8 82,83 91,33 99,00 | 107,67 | 115,50 12217 128,50 134,70 | 141,72 | 1487
ACCEPTABILITY OF ANALYSIS
Criterion Description Value Test
13.5a) | predicted time for each element <15% larger than corrected fime 0 PASSED
13.5b) | mean value of all percentage differences < 0% -19.81% PASSED
13.5¢) | maximum of 30% of values >0% 6,15% PASSED

ELQ%J
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9. DESIGN TABLES
Fire resistance period 15. minutes
Dizayn sicakligi °C 300 350 400 450 500 550 600 650 700 750
Kesit faktéri Thickness of Fire Protection Material to Maintain Steel Temperature Below Design
m-! Temperature
65 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
70 1:5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1,5
80 1.5 1.5 1.5 1.5 15 1.5 1.5 1.5 1.5 1,5
20 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1,5
100 1.5 1.5 1,5 1.5 & 1.5 1.5 1.5 1.5 1,5
110 1.5 1.5 1.5 1.5 1.5 1.5 1:5 1.5 1:5 1.5
120 1.5 1.5 1.5 1.5 1.5 1.5 1.5 158 1558 1,5
130 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
140 1,5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
150 1.5 1.8 1.5 1.5 1.5 1.5 1.8 1.5 1.5 1.5
160 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
170 1;5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
180 15 1.5 1.5 1.5 1.5 1.5 1.5 1,5 1.5 1.5
190 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
200 1.5 1.5 1.5 1.5 1.5 1.5 1.8 1.5 1.5 1.5
210 1.5 1.5 1.5 I:5 1.5 1.5 1,5 1.5 1.5 1.5
220 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
230 1.5 1.5 1.8 1.5 1.5 1§ 1.5 1.5 1.5 1.5
240 1.5 1.5 1.5 1.5 1.5 1,5 1.5 1.5 1.5 1.5
250 1.5 1.5 1.5 1.5 T#S 1.5 155 1.5 1.5 1.5
260 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
270 15 1.5 1.5 1.5 1.5 1.5 1:5 1.5 1.5 1.5
280 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
290 1.5 1.5 1.5 1.5 1.5 1.5 1:8 1.5 1.5 1.5
300 1.5 1.5 1.5 1.5 1.5 1.5 ] 1.5 1.5 1.5
310 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
320 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.8 1.5
330 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 125 1,5
340 1,5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
350 1.5 1,5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
360 1.5 1.5 1.3 1.5 1.5 1.5 1.5 1.5 1.5 1.5
370 1.5 1.5 1.5 1.5 1.5 15 1.5 1.5 1.5 1.5
380 1,5 1.5 1.5 1.5 1.5 1.5 1.5 1.8 1.5 1.5
390 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 15 1.8
400 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
527 1.5 1,5 1.5 1.5 1.5 1.5 1.5 1,5 15 1.5
E s
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Fire resistance period 20. minutes
Dizayn sicaklidi °C 300 350 400 450 500 550 4600 650 700 750
Kesit faktord Thickness of Fire Protection Material to Maintain Steel Temperature Below Design

m-! Temperature
65 1.5 1.5 1.5 1.5 18 1.5 15 1;5 1.5 1.5
70 1.5 1.5 158 1.5 1.5 1.5 1.5 1;5 1.5 15
80 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1:5 1.5 1.5
20 1.5 1.5 1.5 1.5 1.5 L5 1.5 1.5 1.8 1.5
100 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
110 1,5 1.5 1.5 1.5 1.5 1.5 1.5 15 1.5 155
120 1.5 1.5 1,5 155 1.5 1.5 1.5 1:5 1.5 1.5
130 1,5 1.5 1,5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
140 1.5 1,5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
150 1.5 1.5 T:5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
160 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
170 1.5 1.5 1.5 1.5 1,5 1.5 1.5 1.5 1.5 1.5
180 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
190 1.5 1,5 18 1.5 1.5 1.5 1.5 1.5 1.5 1.5
200 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1,5 I:5 1.5
210 1.5 1.5 1.5 1.5 1.5 1.5 15 1.5 1.5 1.5
220 145 1.8 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
230 1.5 1.5 1.5 1.5 1.5 1.5 1,5 1.5 1.5 1.5
240 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
250 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1,5
260 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
270 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1,5 1.5
280 1.5 1.5 1.5 1.5 1.5 1.5 1i5 1.5 1.5 1.5
290 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
300 1.5 1.5 1,5 1.5 1.5 1.5 1:5 1.5 1.5 1.5
310 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.6 1.5
320 1.5 1.5 15 1.5 1,5 18 1.5 1.5 1.5 1:5
330 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
340 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
350 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
360 1.5 145 145 1.5 1.5 1.5 1.5 15 ) 1.5
370 1:5 1i5 15 1.5 1.5 1.5 1.5 1.5 1.5 1:5
380 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
3%0 1.5 1.5 1.5 1.8 1.5 1.5 1.5 1.5 15 1.5
400 1.5 1,5 1.5 1.5 1.5 1.5 1.5 145 1.5 1.5
527 1,7 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
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FIRE RESISTANCE PERFORMANCE ASSESSMENT REPORT Nr. RFTR192116
Fire resistance period 30. minutes
Dizayn sicakhgi °C 300 350 400 450 500 550 600 650 700 750
Kesit faktérl Thickness of Fire Protection Material to Maintain Steel Temperature Below Design

m-! Temperature
65 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
70 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
80 1,5 1.5 1.5 1.5 1,5 1:5 1.5 1.5 1.5 1.5
90 15 1.5 1,5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
100 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
110 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1,5 1.5
120 1.6 1.5 1.5 15 1.5 1.5 1.5 1.5 1.5 1.5
130 1,7 1.5 1.5 1.5 1.5 1.5 1.5 1:5 1.5 1.5
140 1.8 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
150 1.8 1.5 1.5 1.5 1,5 | 5 1.5 1,5 1.5 1.5
160 1.9 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 L5
170 1.9 1.5 18 1.5 15 1.5 1.5 1,5 1.5 1.5
180 20 1.6 1.5 1.5 15 1.5 1.5 1.5 1.5 1.5
190 2.1 1.6 1.5 1.5 15 1.5 1.5 1.5 1.5 15
200 2: 1.7 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1:5
210 2,2 1.8 1.5 1.5 1.5 1.5 1.5 1.5 1.5 15
220 2.2 1.8 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
230 2,2 1.8 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
240 2,3 1.9 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
250 2,3 1.9 1,5 1.5 1.5 1.5 1.5 1.5 1.5 ;8
260 24 20 1.6 1.5 1.5 1.5 1.5 1.5 1.5 1.5
270 2,4 20 1.6 1.5 1.5 1.5 1.5 1.5 1.5 1.5
280 2,4 20 1.7 1.5 1.5 1.5 1.5 1.5 1.5 1.5
290 25 2,1 1.7 1.5 1.5 1.5 15 1.5 1.5 1.5
300 2.5 2.1 147 ] 1.5 15 1.5 1.5 1.5 1.5
310 2,5 2,1 1.8 1.5 1.5 1.5 1.5 1.5 1.5 1.5
320 2.5 2.1 1.8 1.5 1.5 1.5 1.5 1.5 1.5 1.5
330 2,6 22 1.8 1.5 1.5 1.5 1.5 1.5 1.5 1,5
340 2,6 2.2 1.8 1.5 1.5 1.5 1.5 1:5 1.5 1,5
350 2,6 2,2 1.9 15 1,5 15 1.5 1.5 1.5 149
360 2,6 2.9 1.9 1.6 1.5 1.5 1.5 1.5 1.5 1.5
370 2,7 23 | 1.6 1.5 1.5 1.5 1.5 1.5 1.5
380 2,7 23 1.2 1.6 1.5 1.5 1:8 1,5 1.5 1.5
390 2,7 23 20 1.6 1.5 1.5 1.5 1.5 1.5 1,5
400 27 2,3 20 1,6 1.5 1.5 1.5 1.5 1.5 1.6
527 29 2.5 2,2 1.9 1.6 1.5 1.5 1.5 1.5 1.5
I- .[::2 TS
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FIRE RESISTANCE PERFORMANCE ASSESSMENT REPORT Nr. RFTR19116
Fire resistance period 45, minutes
Dizayn sicakiigi °C 300 350 400 450 500 550 600 650 700 750
Kesit faktorl Thickness of Fire Protection Material fo Maintain Steel Temperature Below Design
mr! Temperature
65 1.8 1,5 1.5 1.5 ] 1.5 1.5 1,5 1.5 1.5
70 1.9 1.5 1.5 1.5 15 1.5 1.5 1.5 1.5 1.5
80 2,1 1.6 1.5 1.5 1.5 1.5 1.5 1.5 1.5 15
90 2.2 1.8 1.5 1.5 1:5 1.5 1.8 1.5 1.5 Is5
100 2.4 2,0 1,5 1.5 1.5 1.5 15 1.5 1.5 1,5
110 2,6 2,1 1.7 1.5 1.5 1.5 1,5 1.5 1.5 1.5
120 27 2,3 1.8 1.5 1.5 1.5 1.5 1.5 1.5 1.5
130 2.8 2.4 2,0 1.5 1.5 1.5 1,5 15 1.5 1.5
140 29 2.5 2.1 1.7 1.5 1.5 1.5 1.5 1.5 1.5
150 3.1 2.6 2.2 1.8 1.5 1.5 1.5 1.5 1.5 1.5
160 32 27 23 1.9 1,5 1.5 1.5 1.5 1.5 1.5
170 3.3 2.8 24 20 1.6 1.5 1.5 1.5 1.5 1.5
180 3.3 29 2,5 21 1.7 1.5 1.5 1.5 1.5 1.5
190 3.4 3.0 2,6 22 1.8 1.5 1.5 1.5 1.5 1.5
200 3.5 3.1 2.7 23 1.9 1.5 1.5 1.5 1.5 1.5
210 3.6 3.2 2.7 23 20 1.6 1.5 1.5 1.5 1.5
220 3.7 3.2 2.8 2.4 20 1.7 1.5 1.5 1.5 1.5
230 3.7 3.3 29 2,5 2,1 1,7 1.5 1.5 1,5 1.5
240 3.8 3.4 2,9 2,5 22 1.8 1.5 1.5 1.5 1.5
250 3.9 3.4 3.0 2,6 2,2 1.9 1.5 1.5 1.5 1.5
260 3.9 35 3.1 2.7 2.3 1.9 1.5 1.5 1.5 1.5
270 4,0 35 31 2.7 2.3 20 1,5 1.5 1,5 1.5
280 4,0 3.6 3.2 2.8 2.4 20 1.6 1.5 1.5 1.5
290 4,1 3.6 32 2,8 2,4 2,1 1.6 1.5 15 1.5
300 4,1 3.7 33 29 2.5 2,1 1.7 1.5 1,5 1.5
310 4,2 37 33 29 2,5 22 1.7 1.6 F] 1.5
320 4,2 38 33 29 2,6 2,2 1.8 1.6 1.5 1.5
330 43 38 3.4 3.0 2.6 23 1.8 1.7 1.5 15
340 43 38 34 30 2,6 23 1.9 1.7 1.5 1.5
350 4.4 3.9 3.4 30 2.7 23 1.9 1.7 1.5 1.5
360 4.4 3.9 35 3.1 2.7 2.4 1.9 1.8 1.5 1.5
370 4,4 39 3.5 3. 2.7 2,4 2,0 1.8 1.5 15
380 4,5 4,0 3,5 3.1 28 2.4 2,0 1.8 1,6 1.5
390 4,5 4,0 3.6 32 28 2,5 20 1.9 1.6 1.5
400 4,5 4,0 3.6 32 2.8 2.5 2.1 1.9 1.6 1.5
527 49 4,3 3.9 3.5 3.1 2.8 2.3 22 1.9 1.7
E £
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FIRE RESISTANCE PERFORMANCE ASSESSMENT REPORT Nr. RFTR12116
Fire resistance period 60. minutes
Dizayn sicakhidi °C 300 350 400 450 500 550 600 650 700 750
Kesit faktdrl Thickness of Fire Protection Material fo Maintain Steel Temperature Below Design

m-! Temperature
65 2,5 20 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
70 27 22 1.7 1.5 1.5 1.5 1.5 1.5 1.5 %
80 2,9 2,5 20 1.5 1.5 1.5 1.5 1.5 1.5 1.5
90 3.2 27 2,3 1.8 1.5 1.5 1.5 1.5 1.5 1.8
100 3.4 3.0 2,5 2,1 1.6 1.5 1.5 1.5 1.5 1.5
110 3.6 3.2 2,7 2,3 1.8 1.5 1.5 1.5 1.5 1.5
120 38 34 2,9 2,5 20 1.6 1.5 15 1.5 1.5
130 4,0 3.5 3.1 2,7 2,2 1.8 1.5 1.5 1:5 1.5
140 4,1 3.7 3.3 2,9 2.4 20 1.6 1.5 1.5 1.5
150 4,3 3.9 3.4 30 2,6 2 1.7 1.5 1.5 1.5
160 4,4 4,0 3.6 3.1 2.7 2.3 1.9 1.5 1.5 1.5
170 4,6 4, 37 3.3 2.7 2,4 2,0 1.7 1.5 1.5
180 4,7 4,2 38 34 3.0 2,6 2,2 1.8 1.5 1.5
190 48 4,4 3.9 35 3.1 2,7 23 1.9 1.6 1.5
200 49 4,5 4,0 3.6 3.2 28 24 2,0 1.7 1.5
210 50 4,6 4,1 37 3.3 2.9 25 21 1.8 1.5
220 5.1 47 4,2 38 3.4 3.0 2.6 2,2 1.9 1.6
230 52 4.8 43 39 3.5 3.1 27 23 20 1.7
240 53 4,8 4,4 3.9 3.5 3.1 28 24 2.1 1.8
250 5.4 49 4,5 4,0 3.6 3.2 28 2,5 2.2 1.8
260 5.5 5,0 4.5 4.1 3.7 3.3 29 2,6 2,2 1.9
270 5.6 5.1 4.6 4,2 37 3.3 3,0 2,6 2.3 2,0
280 5.6 5.1 4,7 42 3.8 3.4 3.0 2,7 2.4 2,1
290 5.7 52 4,7 4.3 3.9 3.5 3.1 2.8 2,4 2.1
300 5.8 5.3 4.8 4,3 3.9 3.5 3.2 2.8 2,5 2,2
310 59 5.3 4,8 4.4 4,0 3.6 3.2 2.9 2,5 2,2
320 59 5.4 4,9 4,4 4,0 3,6 3.2 2,9 2,6 23
330 6,0 5.4 4,9 4,5 4,1 3.7 3.3 3.0 2,6 2.3
340 6,0 5,5 50 4,5 4,1 3.7 3.3 3.0 27 2,4
350 6.1 55 50 4,6 4,1 37 3.4 3.0 2,7 2,4
360 6,1 5.6 51 4,6 4,2 3.8 3.4 3.1 2,8 2,5
370 6.2 5.6 5.1 4,6 4,2 3.8 3.4 3.1 2.8 2,5
380 6,2 5.7 5,1 4,7 42 38 3,5 3.1 2.8 2.5
390 6,3 57 52 4,7 4,3 3.9 3.5 3.2 2,9 2,6
400 6.3 58 52 4,7 4,3 39 3.5 3.2 2,9 2,6
527 68 6,2 56 51 4,6 4,2 38 3.5 32 2,9
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FIRE RESISTANCE PERFORMANCE ASSESSMENT REPORT Nr. RFTR19116
Fire resistance period 90. minutes
Dizayn sicakhdi °C 300 350 400 450 500 550 600 650 700 750
Kesit faktorl Thickness of Fire Protection Material to Maintain Steel Temperature Below Design

m! Temperature

65 4,0 3,6 3.2 2,7 22 1.6 1.5 1.5 1.5 1:5
70 4,2 3.8 3.4 3,0 2,5 1.9 1,5 1.5 1.5 1.5
80 4.6 4,3 3.8 3.4 29 2,4 1.9 1.5 1.5 1.5
20 50 4,6 4,2 38 3.4 29 2,4 1.8 15 1.5
100 5.4 50 4.6 4,2 37 33 28 2.3 1.8 1.5
110 57 53 4.9 4,5 4,1 3,6 3.2 2,7 22 1.7
120 6.0 5.6 52 48 4,3 39 85 3.0 25 2,1
130 6,2 58 54 50 4,6 4,2 3.7 33 28 2,4
140 6,5 6.1 57 52 48 4,4 4,0 3.5 3.1 2,7
150 6.7 63 59 55 50 4,6 4,2 3.8 3.3 2.9
160 7.0 6,5 6,1 57 52 48 4,4 4,0 3.5 31
170 72 6.7 6,3 5.8 54 50 4,5 4,1 37 33
180 7.4 6,9 6.4 6,0 55 < 4.7 4.3 3.9 3.5
190 7.6 7.1 6.6 6.1 5.7 53 48 4,4 4,0 3.6
200 7.7 72 6.8 6.3 58 54 5.0 4,5 4,1 3.8
210 7.9 7.4 6.9 6.4 6.0 55 51 4,7 4,3 3.9
220 8.1 7.5 7.0 6.5 6,1 5,6 52 4,8 4,4 4,0
230 8.2 7.7 7l 6.6 6,2 57 53 4,9 4,5 4,1
240 8.4 7.8 7.3 6.8 6,3 58 5.4 50 4.6 4,2
250 8.5 79 7.4 8,9 6.4 59 5.5 5.0 4,6 4,3
260 = 8.0 7:5 6.9 6,5 6,0 5.5 51 4,7 4,3
270 A 8.1 7.6 7.0 6,5 6,1 5.6 52 4,8 4,4
280 - 8.2 7.7 7 6,6 6.1 57 s 4,9 4,5
290 E 8,3 7.7 7.2 6,7 6,2 58 5.3 4,9 4,5
300 - 84 7.8 7.3 6,8 6,3 58 54 50 4,6
310 = 8,5 7.9 7.3 6,8 6.3 59 5.4 50 4,7
320 - 8.6 8.0 7.4 6,9 6.4 59 55 51 4,7
330 - - 8.1 78 6,9 6,4 6,0 5.5 5.1 4,8
340 - - 8,1 7.5 7.0 6,5 6,0 56 52 4,8
350 - - 8.2 7.6 7.0 6.5 6.1 5.6 52 48
360 - - 8.3 7.6 7.1 6.6 6.1 57 5.3 4,9
370 - - 83 7.7 7.1 6.6 6,2 57 5.3 49
380 - - 84 78 o 6,7 6,2 58 53 5.0
390 - - 8.4 78 7.2 6,7 6,2 58 5.4 5.0
400 - - 8,5 7.8 7.3 6,7 6.3 58 5.4 50
527 - - - 8.3 7.7 2l 6,6 6,1 5.7 5.3
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FIRE RESISTANCE PERFORMANCE ASSESSMENT REPORT Nr. RFTR19116
Fire resistance period 120. minutes
Dizayn sicakligi °C 300 350 400 450 500 550 400 650 700 750
Kesit faktérl Thickness of Fire Protection Material fo Maintain Steel Temperature Below Design
m-! Temperature
65 5:5 5,1 48 4,4 4,0 3.5 2:9 23 1.6 1.5
70 58 5.5 5.1 47 43 39 34 28 22 L5
80 6,3 6,0 5.7 53 4,9 4,5 4,0 3.5 30 2,4
20 6,8 6,5 6.2 58 5.4 50 4,6 4,1 3.6 3,1
100 7:3 7.0 6.6 6,3 59 55 5,1 4,6 4,1 3,6
110 7.8 7.4 7.0 6.7 6.3 59 5.5 5.0 4.6 4,
120 82 7.8 7.4 7.0 6,6 6.2 58 5.4 4.9 4,5
130 8.5 8.1 7.8 74 6.9 6.5 4.1 5.7 53 4,8
140 - 85 8,1 7.6 7.2 6.8 6.4 6,0 5.5 5.1
150 - - 83 7.9 7.5 7.1 6.6 6.2 58 53
160 - - 84 8.2 7.7 7.3 6.8 6,4 6,0 5.6
170 = = = 8.4 7.9 7:5 7,0 8,6 6,2 5.7
180 - - - 86 8,1 77 72 6.8 6,3 59
190 - - - - 83 7.8 7.4 6,9 6,5 6.1
200 - - - - 8,5 8,0 7.5 FA 6.6 6.2
210 - - - - - 8,1 7.6 7.2 6.7 6,3
220 - - - - - 82 7.8 7.3 6,2 6.4
230 - - - - - 8.4 7.2 7.4 7.0 6.5
240 - - - - - 8.5 8.0 7.5 7.0 6.6
250 - - - - - 8,6 8.1 7.6 7.1 6.7
260 - - - - - - 82 7.7 7.2 6.8
270 - - - - - - 8.3 7.8 73 6.8
280 - - - - - - 8.3 7.8 7.4 6.9
290 - - - - - - 84 7.9 7.4 7.0
300 - - - - - - 8.5 8,0 75 7.0
310 - - - - - - 8.5 8.0 7.8 7.1
320 - - - - - - 8.6 8.1 7.6 7.1
330 - - - - - - - 8.1 7.6 7.2
340 - - - - - - - 8.2 7.7 7.2
350 - - - - B - - 8,2 7.7 7.3
360 - - - - - - - 8.3 7.8 7.3
370 - - - - - - - 8.3 7.8 7.4
380 - - - - - - - 8.4 7.9 7.4
390 - - - - - - - 8.4 7.9 7.4
400 - - - - - - - 8.4 7.9 7.5
527 - - - - - - - - 8.2 7.8
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FIRE RESISTANCE PERFORMANCE ASSESSMENT REPORT Nr. RFTR19116
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Fire resistance period

180.

minutes

Dizayn sicakhg °C

300

350

400

450

500

550

600

650

700

750

Kesit faktor
m!

Thickness of Fire

Protection

Material to Maintain Steel Tem

Temperature

perature B

elow Design

65

8.4

82

8.0

78

7.6

7.3

7.0

6,6

6,2

5.8

70

8.5

8.3

8.0

7.8

7.5

7.1

6,8

6,4

80

8,6

8.3

8.0

7.6

7.3

90

8.3

8.0

100

8.5

110

120

130

140

150

160

170

180

190

200

210

220

230

240

250

260

270

280

290

300

310

320

330

340

350

340

370

380

3%0

400

527

- End of the report -
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