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ETEX Building Performance NV

Algemeen

In opdracht van ETEX Building Performance NV te Tisselt is de bijdrage aan de
brandwerendheid van stalen bouwdelen, door een enkel laags kokervormig aangebrachte
bekleding van PROMATECT®-H platen, bepaald.

Onderzoek
Het experimentele onderzoek is uitgevoerd volgens EN 13381-4:2013. De
weergegeven in assessment rapporten 2013-Efectis-R0344a en, 20T3-Efe
september 2013.

resultaten zijn

Bewerking van de resultaten
De resultaten van de proeven zijn bewerkt volgens de

Beschrijving van de bescherming:

e Vorm van de bescherming

o Type plaat PROMATECT®-H
e Dikte 25 mm
e Klossen wigklossen, PROMATECT®-H,
gikte 20 mm, breedte 120 mm
e Hart- op hartafstand klossen 250 mm
¢ Bevestiging platen aan klossen : nieten 90/25 h.o.h. 100 mm (12 mm)

nieten 14/50, h.o.h. 100 mm (25 mm)

Zie onderstaande tekeningen

Figuur 1 : bekledingssysteem 12 mm
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Figuur 2 : bekledingsysteem 25 mm @

Voorwaarden en toepassingsge@
Onderstaande designtabellen mogen a er de volgende voorwaarden worden gebruikt:

e 46 m-1<Am/V <362 m-1 (profiel factor)
e 114< dp< 26.25 (dikte)
e 350°C =Ba<750° (kritieke staal temperatuur)
Per project moet een keuz gemaakt voor de numerieke regressie of de constant

lambda assessment m

Q
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Designtabellen

Brandwerendheid 30 minuten

Numerieke Regressie assessment methode
benodigde bekledingsdikte in mm

Profiel Kritieke staal temperatuur@\

Factor

m-1 350 400 450 500 550 600 \Es\ 700 750
0 124 | 114 | 114 | 114 | 114 | a4t owad’| 14 | 114
45.9 11.4 11.4 11.4 11.4 11.4 1h | M4 11.4 11.4
50 11.4 11.4 11.4 11.4 11.4 1074 11.4 11.4
60 11.4 11.4 11.4 11.4 114 Y ] 114 11.4 11.4
70 11.4 11.4 11.4 11.4 114 ([ 12.4\) 114 11.4 11.4
80 114 | 114 | 114 | 114 | {14 NN14// 114 | 114 | 114
90 11.4 11.4 11.4 114 | ndl] g | 114 11.4 11.4
100 124 | 114 | 114 | 114 | 11a 0 | 114 | 114 | 114
110 1128 | 114 | 114 | 1a [/ama 114 | 114 | 114 | 114
120 125 | 114 | 114 | maJ\wa )) 124 | 114 | 114 | 114
130 131 | 114 | 114 | 114 a2 114 | 114 | 114 | 114
140 13.6 11.4 11.4 16— )uaY | 114 11.4 11.4 11.4
150 141 | 17 | 114 | bk /V s | 114 | 114 | 114 | 114
160 14.5 12.2 114 | a4 11.4 11.4 11.4 11.4
170 149 | 126 | 114 | e [ 114 | 124 | 114 | 114 | 114
180 15.2 13 114 e\ 114 | 114 | 114 | 114 | 114
190 15.6 13.4 114 N34 114 11.4 11.4 11.4 11.4
200 158 | 137 | i~ %1y | 114 | 114 | 114 | 114 | 114
210 16.1 14 121 | 114 | 114 | 114 | 124 | 114 | 114
220 164 | 143 |24 | 114 | 114 | 114 | 114 | 114 | 114
230 166 | 145 /) ¥2\ 114 | 114 | 114 | 114 | 114 | 114
240 168 | 148 \["129))] 114 | 114 | 1124 | 114 | 114 | 114
250 17 s~ B2/ | us 124 | 114 | 114 | 114 | 114
260 172 | 142 g4 | 117 114 | 114 | 114 | 114 | 114
270 17.4 |/ 262~ 136 12 11.4 11.4 11.4 11.4 11.4
280 176 M15.6 NV 138 | 122 114 | 114 | 114 | 114 | 114
290 177 vz | 14 124 | 114 | 114 | 114 | 114 | 114
300 17615097 | 142 | 126 114 | 114 | 114 | 114 | 114
310 $0dd | ve1 | 143 | 127 114 | 114 | 114 | 114 | 114
320 | 1B A42 14.5 12.9 115 11.4 11.4 11.4 11.4
330 182 V164 | 146 | 131 11.6 114 | 114 | 114 | 114
340 184 | 165 | 148 | 132 11.8 114 | 114 | 114 | 114
350 185 | 166 | 149 | 134 | 119 114 | 114 | 114 | 114
360 186 | 167 | 151 | 135 12.1 114 | 114 | 114 | 114

3619 | 186 | 168 | 151 | 135 12.1 114 | 114 | 114 | 114
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Brandwerendheid 60 minuten

SAMENVATTING VAN ONDERZOEK

Product eigenschappen

Numerieke Regressie assessment methode
benodigde bekledingsdikte in mm

Profiel Kritieke staal temperatuur °C
Factor

m-1 350 400 450 500 R 700 750
ol 121 114] 114] 114]  114]  114apDOw14] 114|114
459  121]  114| 114|114  114]  pal>1n4| 114|114
50|  133]  114]  114|  114|  114] [(dia] \4]| 1124] 114
60| 157 122]  114|  114] 114] v A 114] 114
70 17.8 14.1 11.4 11.4 11.4) 12— 114 11.4 11.4
go| 195| 158 13 114  1udll ol 114] 114 114
90| 209| 173] 144 12| AN\ 11/ 114] 114|114
100]  221] 186|157  133] Nifel >~—aria| 114  114] 114
10  232| 197|168 144] 123 14| 114] 114|114
120  242]  207| 178| 154l/a3| 115|114  114] 114
130 x|  216] 187] P\ 142)|) 123 11.4] 114 114
140  257]  224] 195] 17aD>>dV  132|  11s|  114] 114
150 | 231]  203] g7y s8] 139]  123]  114] 114
160 ] 23.8 21| ({s. 6.5 14.6 12.9 11.4 11.4
170 ] 24.4 21.6| A NIA_ /171 15.2 13.6 12.1 11.4
180 | 249 222] N3 17.7 15.8 14.1 12.6 11.4
190 ] 25.4 nfl—4| 183 16.4 14.7 13.2 11.8
200 | 2me] 2N\ 188]  169] 152| 137] 123
210 ] | sz N3 19.3 17.4 15.7 14.2 12.8
220 ] | 241| 218 107]  179]  162| 1468|132
230 ] | 245]  222| 201] 183 166] 15| 137
240 ] (v 289| 226| 205 187 17] 155|141
250 ] M 25)) 23| 209 19.1 174] 159 14.4
260 | U =56 233] 213 194  17.8 16.2 14.8
270 1 (Y 259] 236 21.6 10.8 18.1 16.6 15.2
280 NG| e 24| 219 201| 184| 169| 155
290 AL ND | 242|  223| 204| 188 172| 158
300 N ] |  2a5] 225] 207| 101| 175] 161
30| SN ] 24.8 228 21 19.4 17.8 16.4
20N -]\ - ] 25 23,1 21,3 19.6 18.1 16.7
330 /) | 253]  233] 215] 109] 184] 169
340 Yo - | 255|  236| 218] 201| 186] 172
350 ] ] | 257 238 22|  204| 189| 174
360 ] ] | 259 24|  223]  206| 101] 177
361.9 ] ] ] 26| 241 223] 207| 191] 177
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Brandwerendheid 90 minuten

SAMENVATTING VAN ONDERZOEK

Product eigenschappen

Numerieke regressie assessment methode
benodigde bekledingsdikte in mm

Kritieke staal temperatuur °C

Profiel Q
Factor \
m-1 350 400 450 500 550 600 50 700 750
ol 203] 157] 123] 114] 14| mal>nd]  114] 114
459 203| 157] 123|114  114] [dha| \14|  114] 114
s0] 218] 171]  136] 114|  114] \a] A1 114] 114
60 25 20.2 16.5 13.6 114} 1921 114 11.4 11.4
70 I 19 16| 138) 1| 114]  114] 114
80 ] 25| 212|181 . 155\ 13/ 115 114|114
90 ] | 231|199 Nika|>~—15|  131]  114] 114
100 ] | 247| 215] 18y 66| 146| 128 114
110 ] ] 26.2 23|/ /s 18 15.9 14.1 12,6
120 ] ] 1 %43 216} 192] 172 154 137
130 ] ] | os6>e2dl 204 18.3 16.5 14.8
140 ] ] IR 215 19.4 17.5 15.8
150 ] ] 1 (( \ ba.9 225 20.4 18.5 16.8
160 ] ] AANYL / Josg|  234]  213] 104|176
170 ] ] NN\ | 2a3] 21|  202] 184
180 ] ] o=\ | 251 22.9 21 19.2
190 ] ] N\ | os8] 237 217 20
200 ] Iy ] | 244| 224|206
210 ] ] I - - 25|  231] 213
220 ] ] ] ] ] | 257]  237] 219
230 ] N - ] ] 26.2 24.3 225
240 ] \~")) - - - | oas 23
250 |~ = - - ] | 254|236
260 1 (Y, - ] ] ] | o259 241
270 NG Y - - - - - 24.5
280 AL N ] - - - - - 25
290 N ] ] ] ] ] ] | 254
0] NN ] ] ] - - ] 25.8
3N ( |\ - ] ] ] ] ] | 262
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Brandwerendheid 120 minuten

SAMENVATTING VAN ONDERZOEK

Product eigenschappen

Numerieke Regressie assessment methode
benodigde bekledingsdikte in mm

Profiel Kritieke staal temperatuur °C
Factor
m-1 350 400 450 500 550 % 650 700 750
0|- 22.7 18.4 15 12.4 11.4 414 11.4 11.4
459 |- 227 18.4 15 124 A N\ITnd| 114 11.4
50 | - 24.5 20 16.6 138]  [die]| "\ 14 11.4 11.4
60 | - - 23.6 20 17] el Ao 11.4 11.4
70| - ] ] 22.9 108 1921 15 13.1 115
80| - ] | o2s5] 24| 196 17.3 15.3 13,5
90| - ] ] | 2880\ 214 19.3 17.2 15.4
~
100 | - - - - \ | >216 21.2 19 17.1
110]- ] ] 1 54| 229|207 18.7
120 - ] ] AN | 245 22,2 20.2
130 | - ] J0 S0 Y |  o259| 238] 216
140 | - ] ] ] 4% ] | a9 22.8
150 | - ] 20NN ] ] 26.1 24
160 | - ] 1 (( \) - ] ] | 251
A4
170 - - AN/ . - - - 26.2
Brandwerendheid 180 minuten A\
N—
Numerieke regressie assessment methode it
benodigde bekledingsdikte in mm
mke staal temperatuur °C
Profiel
factor ;]
m-1 350 4og{ /450, 500 550 600 650 700 750
0|- - ~" /" ) ) 258 22 19 16.5 14.4 12.5
45.9 |- . ~. T/ |38 22 19 16.5 14.4 125
50 |- HINSYE 24| 209 18.2 16 14.1
~
60| - - ] ] 25 22.2 19.7 17.6
70| - Al > i ] | 257 23] 208
80| - : - - - - - 26.1 23.7
\7
Brandwer @%) inuten
Numerieke regﬁe&%\&afﬁssment methode
benodigde bekledin te in mm
Profiel Kritieke staal temperatuur °C
factor
m-1 350 400 450 500 550 600 650 700 750
0|- - - - - - 245 21.7 19.4
45.9 |- - - - - - 245 21.7 19.4
50 | - - - - - - - 23.8 21.3
60 | - - - - - - - - 25.9
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Brandwerendheid 30 minuten
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SAMENVATTING VAN ONDERZOEK

Product eigenschappen

Constant lambda assessment methode
benodigde bekledingsdikte in mm

Profiel Kritieke staal temperatuuQC\

Factor

m-1 350 400 450 500 550 600 \650 700 750

NN

46 114 114 114 11.4 11.4] [f14] 114 11.4 11.4
50 114]  114]  114] 114 114] N\l /114 114|114
60 11.4 11.4 11.4 11.4 11.4{ 134 11.4 11.4 11.4
70 11.4 11.4 11.4 11.4 114 4| 114 11.4 11.4
80 114 114 114 11.4] o 203N 174 11.4 11.4 11.4
90 114 114] 114 114] S 1% 14| 114| 114] 114
100 114]  114]  114]  114] “atald"14] 14| 114|114
110 114 114 114 a4/ wa  114]  114| 114|114
120 124]  124]  114]  real 112)) 114 114]  114] 114
130 114]  114]  114] 1140w 114] 0 114] 114|114
140 118  114|  114| /um| ) a|  114]  114]  114] 114
150 124] 114  114] [waf ))ira]  114] 114 114] 114
160 13 114 11.4|A 14—/ 114 11.4 11.4 11.4 11.4
170 136 118|114 N\Naa|  114] 114  114] 114|114
180 14.1 12.3 108 30 11.4 11.4 11.4 11.4 11.4
190 14.6 128  A14fN\ 114 11.4 11.4 11.4 11.4 11.4
200 15] 133 “mewl S mal 114 114] 114 14| 114
210 154  137|  122| 114|114  114|  114| 114 114
220 158 1410~ 126| 114| 114| 114| 114| 114] 114
230 161] 1a6] _as|  115|  114]  114]  114] 114|114
240 164 1497 134  119]  114]  114] 114] 114] 114
250 167| 52| 7] 123] 114  114|  114] 114 114
260 17] ((155h> 14|  126]  114]  114]  114] 114] 114
270 172} - 158| 144 13 115 11.4 11.4 11.4 11.4
280 17500 16y 147|  133]  119]  114]  114] 114] 114
290 17763 15| 136 122| 114| 114| 114 114
300] ,i7ol 1¢5| 152| 139| 124| 114] 114]| 114| 114
a1t~ ls1] \)168| 155  142]  127]  114]  114] 114] 114
320 “SNgsl// 17 15.7 14.4 13 115 11.4 11.4 11.4
330 184N 172|  159|  147]  133]  119] 114] 114] 114
340 186| 174| 162| 149| 136| 121]| 114| 114] 114
350 187| 176| 164| 152| 138| 124| 114| 114] 114
360 189| 177 165| 154 14|  126|  114|  114] 114
362 189 177]  166| 154| 141| 127| 114| 114] 114
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ETEX Building Performance NV

Brandwerendheid 60 minuten

SAMENVATTING VAN ONDERZOEK

Product eigenschappen

constant lambda assessment methode
benodigde bekledingsdikte in mm

Profiel Kritieke staal temperatuur °C

Factor

m-1 350 400 450 500 s50] w00 650 700 750
46 124  114] 114|114 114] 1Dl 114] 114|114
50 124  114] 114|114  114] aaah Nd14] 114|114
60 133]  114] 114|114 11a](( 124\ 124] 114] 114
70 154  129]  114| 114 114 \M14V/ 114] 114|114
80 17.2 14.6 12.4 11.4 114 ~Tra| 114 11.4 11.4
90 188] 162| 139] 119|  {fifa] 4|  114]  114] 114
100 20.1 17.6 15.3 132, Mal 4 114 11.4 11.4
110 211  188| 165|  144f L2at—"114] 114 114|114
120 221| 108] 176] 155] " re®V7 115  114] 114|114
130 29| 207 186| , 168F—mas5| 125]  114]  114] 114
140 236| 215 105 3R Bl 134]  114] 114 114
150 22|  222|  203] 189 B3l 143]  123]  114] 114
160 248 208 01| /aep, M7a|  151|  131]  114] 114
170 25.3 234 216|(( 20B)\) 179 15.9 13.8 11.8 11.4
180 57| 239 221 \Yd4{/ 185| 166] 145 125| 114
190 61| 243 226N\ 7| 192| 172| 152] 132] 114
200 | 2a8|  b3xfoleis|  108]  179]  159]  138] 114
210 | o252] o3¢\ 9| 203| 184 165| 144 12
220 ] 255 ~239N) 224 20.7 19 17 15.1 125
230 | 258|  243]  208] 212 105| 176] 156 131
240 ] 260  247|  231] 216 20| 181] 161] 136
250 1 /A 25| 235 2| 204 186] 166] 142
260 | MV k3| 238 223] 207 19 171|147
270 | —~_-—Ass|  241| 227| 211] 194] 176] 152
280 N >N, 257 24.4 23 21.4 19.8 18 15.6
290 AN [ 2s9]  247]  233]  218]  202] 184 161
300 Al | 261] 249] 235] 221| 205| 188| 166
310 o ] |  o252] 238] 224| 208 192 17
320 NN - ] 25.4 24.1 226 211 19.5 17.4
330 RN - | 256 24.3 22.9 21.4 19.9 17.8
340 ~_.7/ | 258|  248] 232] 217]  202] 182
350 I - | 259|248 234 22| 205 185
360 ] ] | 261 25| 236 222| 207| 189
362 ] ] | 261 25|  237] 223] 208| 189
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Brandwerendheid 90 minuten

Efectis Nederland
2013-Efectis-R0344ab-S

Juni 2018

ETEX Building Performance NV

SAMENVATTING VAN ONDERZOEK

Product eigenschappen

Constant lambda assessment methode
benodigde bekledingsdikte in mm

Profiel Kritieke staal temperatuur °C

Factor

m-1 350 400 450 500 s550]  G00h. 650 700 750
46| 177|146  122|  114|  114]  114DOw14] 114|114
50/ 101] 159] 133| 114|114 Al > In4| 114|114
60| 221| 189] 161] 137| 115] [dia] \W14| 1124] 114
70|  245| 214] 186 161| 137] s JA1 114] 114
80 23.4 20.8 18.2 15.7) 1831 11.4 11.4 11.4
90 52| 225  201] 174 )  128] 114] 114
100 ] 2a1| 216 . 102\ 16/7] 143 12| 114
110 ] 25.4 23| Node| ~—=81|  157] 134|114
120 ] ] 242 510 9.5 17] 146|119
130 ] ] 53]/~ 207 18.2 15.8 13
140 ] ] S5t 24|) 217  104| 169|141
150 ] ] ] NI, 20.4 18 15.1
160 ] ] . /1y 8| 236 213 19 16
170 ] ] - (VN 244 221 19.9 17
180 ] ] AN/ 25.1 22.9 20.7 17.9
190 ] ] AN 58| 236] 214| 187
200 ] ] =)\- ] 24.3 22.1 19.5
210 ] RN\ - - 249| 228|202
220 ] St ] 25.5 23.4| 209
230 ] ] e ] 26 24| 215
240 ] ] ] ] ] 246 221
250 ] |- - - ] 25.1 22.7
260 ] ) )- - - - o55| 232
270 -~ - : : 26 23.8
280 NN ] ] ] ] ] 24.3
290 G- - - - - - 24.8
300 A > ] - - - - 25.2
310 T } ] ] ] ] ] 25.6
320]- IV - ] ] ] - ] 26
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ETEX Building Performance NV

Brandwerendheid 120 minuten

SAMENVATTING VAN ONDERZOEK

Product eigenschappen

Constant lambda assessment methode
benodigde bekledingsdikte in mm

Profiel Kritieke staal temperatuur °C

Factor

m-1 350 400 450 500 s550]  G00h. 650 700 750
46| 253| 216| 184| 155 13] 1144|114 114
50]- 232] 199 17| 143| A2l 04| 114] 114
60| - ] 233]  203| 174| [da7] \24| 114] 114
70| - ] 261 232  202] \umal JAa 124] 114
80 |- ] ] 25.5 26198 17 14.4 116
90| - ] ] ] 247l  2be 19| 163| 133
100 |- ] ] ] e~ N\ 237 20.9 18.1 14.9
110 - ] ] ] NTA 253 225] 108|164
120 - ] ] ] NS 24| 213|179
130 - ] ] NN 54| 226 19.3
140 | - ] ] - SO0 )Y - 39| 205
150 | - ] ] ] > Y- ] o5 217
160 | - ] ] = oNNE ] 26| 228
170 - ] ] IG/ANE ] 23.8
180 | - ] ] AN/ | ] 24.8
190 | - ] ] ANNNE - - 25.7

Brandwerendheid 180 minuten @@
[~

Constant lambda assessment methoaé\\\>

benodigde bekledingsdikte in mm

Profiel Kritieke staal temperatuur °C

Factor i

m-1 350 406 [~ 45D, 500 550 600 650 700 750
46 |- ] ~ /" ))- 234| 199| 168 14| 114
50| - .~ /. 53|  218| 184| 154| 124
60| - HINSYE - 58| 223 19| 153
70 |- - T |- ] ] 25.7 222 18.1
80| - Al > i - ] ] 51| 207
90| - . ] ] ] ] ] 23.2
100]- LIV ] - ] ] 25.4

NS
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Efectis Nederland
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ETEX Building Performance NV

Brandwerendheid 240 minuten

SAMENVATTING VAN ONDERZOEK

Product eigenschappen

Constant lambda assessment methode
benodigde bekledingsdikte in mm

Profiel Kritieke staal temperatuur/*€_

Factor

m-1 350 400 450 500 550 600 650 700 750
46 |- ] ] ] - . T~y 217|173
50| - ] ] ] ] NN 23.7 19
60 |- - - - - NN T 23.1

>—"
Brandwerendheid 300 minuten /—(\\

benodigde beklocingsdikie vy N/

E;c(’:ftig: Kritieke Staalzmnm;aﬁc

m-1 350 400 450 500 /,l%s\\/esoo 650 700 750
46| - : : BES @R : - 23.9
50| - ] ] ] J - - 26.1

%
&
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