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1. SCOPE OF THIS ASSESSMENT REPORT

Determination, according to the characterization methodology of protective materials as indicated
by the European standard EN 13381-5 "TEST METHODS FOR DETERMINING THE CONTRIBUTION TO THE
FIRE RESISTANCE OF STRUCTURAL MEMBERS : APPLIED PROTECTION TO CONCRETE/PROFILED SHEET
STEEL COMPOSITE MEMBERS", of the temperatures of composite slabs exposed to the conventional
fire in function of the type of profiled steel sheets, the thickness of protective material and the

duration of the exposure.

2. TEST LABORATORY

Name . EFECTIS France

Address . EFECTIS France
Voie Romaine
F - 57280 MAIZIERES-l&s-METZ

3. SPONSOR OF THE FIRE TESTS

Name : GRACE PRODUITS DE CONSTRUCTION SAS

Address : MAISON NEUVE
F - 71580 SAILLENARD

4. REFERENCE FIRE TEST REPORTS

Reference fire tests reports : 08-U-096, 08-U-104, 08-F-112 and 08-F-125

Date of tests : April, 2008.

5. REFERENCE AND MANUFACTURER OF PROTECTIVE MATERIAL

References : MONOKOTE MKé6-HY

Manufacturer : GRACE
DAMMAN (SAUDI ARABIA)

Only a full copy of this assessment report permits a normal utilization of the results.
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6. DESCRIPTION OF THE PROTECTIVE MATERIAL

6.1 GENERAL

The concrete/composite slabs are protected by the cementeous product MONOKOTE MKé6-HY
sprayed directly on the profiled steel sheets.

Prior to the application of MONOKOTE MKé-HY, a bonding layer SPATTERKOTE SK3 is sprayed on the
profiled steel sheets.

6.2 COMPONENTS LIST

Name Trade reference Characteristics Supplier
Bonding layer SPATTERKOTE SK-3 GRACE

= 3
Profective material | MONOKOTE MKé-Hy | &= 266*40kg/m GRACE
th =12 to 46 mm
d = density / th = thickness

6.3 APPLICATION OF THE PROTECTIVE MATERIAL
6.3.1 Profiled steel sheets

MONOKOTE MKé-HY sprayed product can be applied directly on profiled steel sheets of composite
slabs cast with dense concrete.

Two types of profiled steel sheets can be protected by MONOKOTE MKé-HY sprayed product :
Characteristics of profiled steel sheets :

« Type 1 :Trapezoidal profiled steel sheets as COFRAPLUS 60 (PAB)

« Type 2 :Re-entrant (dovetails) profiled steel sheets as COFRASTRA 40 (PAB).
For both types of profiled steel sheets : Thickness = 0.75 mm.

See Annex |, plates 1 and 2.

6.3.2 Preliminary surface preparation of concrete/profiled steel sheets composite slabs

Prior to the application of the protective material MONOKOTE MKé-HY, the exposed side of profiled
steel sheets must be treated with a bonding layer of sprayed material SPATTERKOTE SK-3.

The scope of this layer is to enhance the adhesion of the MONOKOTE MKé-HY product on the
galvanized steel sheets.

The process to apply this agent is as follows :

. The surface of the profiled steel sheets are sponged with cleaning product and potable
water, in order to remove existing dust or oil ;

. Natural drying under ambient conditions ;

. Application of the bonding layer of SPATTERKOTE SK-3 with a spray machine, the same as
used for MONOKOTE MKé-HY produc (1 bag for 80 m? around).

Only a full copy of this assessment report permits a normal utilization of the results.
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6.3.3 Application of the protective material

Once the bonding layer SPATTERKOTE SK3 is dried (some hours after its application), then MONOKOTE
MKé-HY product can be immediately applied, 30 minutes around after.

It is continuously applied with a spraying machine, in successive layers up to reach the goal
thickness comprised between 12 and 46 mm.

During the application, the thickness of protective material is regularly confrolled with a pin calibre.
Once the goal thickness is reached, a last finishing droplet spray can be applied.

MONOKOTE-MKé-HY is sprayed by using accelerator MONOKOTE Accelerator (Sulphate aluminium)
diluted in potable water under the ratio of 1 bag (27.2 kg) / 10 US gallons (37.9 litres).

Each bag of MONOKOTE MKé6-HY is mixed with potable water in the mixer tank of the spraying
machine during 1 fo T %2 minute.

The ratio between MONOKOTE MKé-HY and water was 1 bag (22.3 kg) / 23 to 32 litres.
Characteristics of the spray machine :
« Trade reference 1S5

*  Manufacturer : PUTZMEISTER.

6.3.4 Characteristics of the protective material MONOKOTE MKé6-HY

6.3.4.1 Average densities

* Dry densities

Type of application Applied thickness Average density
(mm) (kg/m?)
Machine 11 266 + 40
Machine 40 262 + 40

6.3.4.2 Average water content after drying at 105°C in a ventilated oven

Type of application Applied thickness Water content
(mm) (% of dry weight)
Machine 11 18
Machine 40 19.4

6.3.4.3 Applicable thicknesses
+  On trapezoidal profiled steel sheets 11310 46 mm

*  Onre-entrant (dovetails) profiled steel sheets ;1210 46 mm.

Only a full copy of this assessment report permits a normal utilization of the results.
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7. ASSESSMENT METHOD

The assessment method used to assess the protective material is the method described in paragraph
13 of standard EN 13381-5.

8. REFERENCE CONCRETE AND PROFILED STEEL SHEETS TEMPERATURES

8.1 REFERENCE FIRE TEST 08-U-104 (Trapezoidal profiled steel sheets)

The reference thickness of MONOKOTE MKé-HY taken into account for reference maximum thickness

is 46 mm.

See Annex |, plate 3.

8.1.1 On profiled steel sheets

TIME TEMPERATURES (°C)
(min) A+B+C - Mandatory A+B - Additional A+B - Overall
Average | Maxi | Charact. | Average | Maxi | Charact. | Average | Maxi | Charact.

0 18 22 20 17 19 18 17 22 19
4 17 18 18 17 19 18 17 19 18
8 18 22 20 19 20 19 18 20 19
12 21 27 24 22 25 23 20 25 22
16 25 31 28 26 30 28 23 29 26
20 28 35 32 29 35 32 27 34 30
24 31 39 35 33 39 36 30 38 34
28 35 43 39 36 43 39 34 42 38
32 38 47 42 39 47 43 37 46 41
36 41 51 46 43 51 47 40 50 45
40 44 56 50 46 57 51 43 54 49
44 48 61 54 50 62 56 47 60 53
48 52 66 59 54 68 61 51 66 58
52 55 71 63 58 73 65 54 71 63
56 59 75 67 62 77 69 58 75 67
60 62 78 70 65 80 72 61 79 70
64 65 81 73 68 82 75 65 81 73
68 68 83 76 71 84 77 67 83 75
72 70 85 78 73 86 79 70 85 77
76 73 87 80 76 88 82 72 87 80
80 75 89 82 78 91 85 75 90 82
84 78 92 85 81 97 89 77 94 86
88 81 99 90 84 104 94 80 102 91
92 85 105 95 89 112 100 84 109 96
96 90 113 102 94 119 106 89 116 102
100 94 121 107 98 125 112 93 123 108
104 100 138 119 104 135 119 98 129 113
108 109 170 139 112 170 141 106 162 134
112 115 182 149 123 177 150 114 176 145

Only a full copy of this assessment report permits a normal utilization of the results.
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TIME TEMPERATURES (°C)
(min) A+B+C - Mandatory A+B - Additional A+B - Overall
Average | Maxi | Charact. | Average | Maxi | Charact. | Average | Maxi | Charact.

116 122 217 170 129 184 157 124 196 160
120 128 260 194 132 176 154 129 230 180
124 136 311 224 136 184 160 136 299 217
128 141 335 238 140 191 166 140 325 233
132 146 356 251 144 199 171 144 347 246
136 151 383 267 147 208 177 149 372 260
140 156 403 280 151 219 185 153 399 276
144 161 419 290 158 248 203 157 412 285
148 166 435 300 164 264 214 163 428 296
152 172 451 312 171 283 227 169 445 307
156 178 467 323 179 300 240 176 461 318
160 186 483 334 190 316 253 185 477 331
164 195 489 342 200 333 267 194 485 340
168 204 501 352 211 352 281 204 496 350
172 221 519 370 221 371 296 219 511 365
176 232 536 384 233 393 313 230 529 379
180 243 554 399 245 417 331 241 546 394
184 254 576 415 257 441 349 253 568 410
188 266 596 431 271 466 369 266 588 427
192 277 616 446 285 492 389 278 607 443
196 282 635 459 301 520 410 287 627 457
200 294 656 475 317 548 432 301 647 474
204 306 679 492 334 583 458 315 669 492
208 304 705 504 351 624 487 330 693 512
212 259 427 343 370 653 512 319 641 480
216 269 447 358 387 685 536 334 673 504
220 280 467 374 398 712 555 340 700 520
224 292 486 389 408 739 573 348 728 538
228 307 505 406 425 766 596 363 755 559
232 320 524 422 417 791 604 377 781 579
236 335 547 441 431 815 623 373 805 589
240 347 573 460 446 838 642 388 829 608
244 366 601 483 460 861 661 403 852 628
248 390 627 509 479 882 680 419 873 646
252 414 655 535 496 902 699 437 894 666
256 437 683 560 513 920 717 454 213 683

Only a full copy of this assessment report permits a normal utilization of the results.
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8.1.2 Inside concrete and on non-exposed side of the composite slab

TIME TEMPERATURES (°C)
(min) Inside the concrete On the non-exposed side
Average | Maxi | Charact. | Average | Maxi | Charact.
0 17 18 18 17 18 18
4 17 18 18 17 18 18
8 17 18 17 17 18 17
12 17 18 17 17 17 17
16 17 18 18 17 17 17
20 18 20 19 17 18 17
24 19 22 20 17 18 17
28 20 24 22 18 18 18
32 22 25 24 18 19 19
36 23 27 25 19 20 19
40 25 30 27 20 21 20
44 27 32 29 21 22 21
48 29 34 31 22 23 22
52 30 37 34 23 24 24
56 33 40 36 25 26 25
60 35 42 38 26 27 26
64 37 45 41 27 29 28
68 39 47 43 29 30 30
72 41 50 45 30 32 31
76 44 52 48 32 34 33
80 46 54 50 34 36 35
84 48 57 52 35 38 36
88 50 59 55 37 39 38
92 53 62 57 39 41 40
96 55 64 60 40 43 41
100 57 68 62 42 45 43
104 60 71 65 43 46 45
108 62 75 69 45 48 47
112 65 79 72 47 50 48
116 67 83 75 49 51 50
120 70 86 78 50 53 52
124 72 89 80 52 55 53
128 75 94 84 54 57 55
132 77 99 88 55 60 57
136 80 105 92 57 60 58
140 82 110 96 59 62 60
144 84 116 100 60 67 64
148 87 122 104 62 71 67
152 89 127 108 65 80 72
156 92 133 112 66 81 73
160 94 139 117 68 84 76
164 97 144 121 69 78 74
168 100 150 125 71 78 75
172 102 154 128 74 82 78
176 105 160 132 77 94 85
180 107 163 135 79 99 89
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TIME TEMPERATURES (°C)
(min) Inside the concrete On the non-exposed side
Average | Maxi | Charact. | Average | Maxi | Charact.
184 110 166 138 81 99 90
188 112 168 140 83 99 91
192 115 173 144 84 99 92
196 118 182 150 86 99 92
200 121 192 156 87 100 93
204 124 201 163 89 103 96
208 127 210 169 90 103 97
212 130 219 174 91 103 97
216 133 228 180 93 103 98
220 136 237 187 94 105 99
224 140 249 194 95 105 100
228 144 263 203 96 106 101
232 148 278 213 97 108 102
236 153 293 223 98 109 104
240 158 309 233 99 112 106
244 163 323 243 100 114 107
248 169 338 253 102 117 109
252 175 352 264 103 119 111
256 182 366 274 104 121 113
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8.2 REFERENCE FIRE TEST 08-F-125 (Trapezoidal profiled steel sheets)

The reference thickness of MONOKOTE MKé6-HY taken into account for reference minimum thickness
is 13 mm.

See Annex |, plate 4.

8.2.1 On profiled steel sheets

france
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TIME TEMPERATURES (°C)
(min) A+B+C - Mandatory A+B - Additional A+B - Overall
Average | Maxi | Charact. | Average | Maxi | Charact. | Average | Maxi | Charact.
0 21 21 21 21 21 21 21 21 21
4 40 53 47 43 55 49 39 55 47
8 60 74 67 63 75 69 59 75 67
12 75 91 83 78 92 85 74 92 83
16 93 117 105 100 121 111 92 121 107
20 118 180 149 119 154 137 113 180 147
24 146 217 181 140 179 159 136 211 174
28 177 255 216 167 223 195 162 249 206
32 201 271 236 192 239 216 187 264 226
36 216 288 252 213 254 234 204 261 233
40 230 297 263 228 269 248 219 277 248
44 243 305 274 241 285 263 234 294 264
48 256 314 285 254 301 278 248 312 280
52 270 331 300 268 318 293 263 331 297
56 283 349 316 282 334 308 278 349 313
60 296 366 331 294 349 322 291 366 329
64 308 383 346 307 363 335 305 383 344
68 321 400 360 320 379 349 319 400 360
72 333 416 374 332 394 363 333 416 374
76 346 435 391 345 409 377 347 435 391
80 358 451 405 357 425 391 360 451 406
84 370 466 418 369 440 405 373 466 420
88 383 483 433 382 455 418 387 483 435
92 395 499 447 394 469 432 400 499 449
96 407 515 461 406 484 445 413 515 464
100 418 531 474 418 499 459 426 531 478
104 429 546 488 430 514 472 439 546 492
108 441 563 502 442 529 486 452 563 507
112 453 579 516 454 545 500 465 579 522
116 465 594 529 466 561 514 478 594 536
120 477 609 543 478 577 528 491 609 550
124 489 626 557 491 592 541 504 626 565
128 501 643 572 502 608 555 517 643 580
132 513 660 586 514 623 569 529 660 594
136 524 677 601 526 640 583 542 677 610
140 536 695 616 538 658 598 555 695 625
144 548 714 631 550 677 614 568 714 641
148 559 735 647 562 698 630 581 735 658
152 558 711 634 599 884 741 594 884 739

Only a full copy of this assessment report permits a normal utilization of the results.
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TIME TEMPERATURES (°C)
(min) A+B+C - Mandatory A+B - Additional A+B - Overall
Average | Maxi | Charact. | Average | Maxi | Charact. | Average | Maxi | Charact.
156 568 726 647 614 927 770 607 927 767
160 594 758 676 640 964 802 632 964 798
164 657 872 764 612 790 701 673 872 772
168 846 9208 877 709 866 787 783 908 846
172 9230 936 933 764 903 834 847 936 892
176 950 951 9250 795 928 862 873 951 212
177 956 956 956 813 934 873 884 956 920
8.2.2 Inside concrete and on non-exposed side of the composite slab
TIME TEMPERATURES (°C)
(min) Inside the concrete On the non-exposed side
Average | Maxi | Charact. | Average | Maxi | Charact.
0 21 21 21 21 21 21
4 22 23 22 21 21 21
8 25 30 27 21 23 22
12 29 38 34 23 26 25
16 35 46 40 26 31 29
20 44 64 54 30 37 33
24 55 78 66 35 42 38
28 67 97 82 39 48 43
32 76 98 87 45 53 49
36 83 100 92 50 59 55
40 89 103 96 56 65 61
44 94 104 99 61 72 67
48 99 108 103 67 78 72
52 103 113 108 72 84 78
56 106 119 112 78 21 84
60 110 123 116 84 97 90
64 113 128 121 89 101 95
68 117 133 125 94 103 98
72 121 138 130 98 106 102
76 126 143 134 102 109 105
80 130 149 140 104 112 108
84 135 157 146 107 114 111
88 141 165 153 109 117 113
92 146 174 160 111 119 115
96 152 183 168 112 121 117
100 159 192 176 114 123 118
104 166 201 184 115 125 120
108 173 211 192 117 127 122
112 181 220 200 119 131 125
116 188 228 208 121 135 128
120 196 237 217 125 142 133
124 204 246 225 128 149 139
128 212 255 233 133 157 145
132 220 264 242 138 163 150

Only a full copy of this assessment report permits a normal utilization of the results.
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TIME TEMPERATURES (°C)
(min) Inside the concrete On the non-exposed side
Average | Maxi | Charact. | Average | Maxi | Charact.

136 228 274 251 144 170 157
140 237 284 261 151 175 163
144 246 294 270 158 182 170
148 255 305 280 165 187 176
152 264 316 290 171 193 182
156 275 330 302 176 198 187
160 285 347 316 181 203 192
164 298 368 333 187 209 198
168 316 390 353 193 217 205
172 338 419 378 200 229 215
176 360 457 408 209 243 226
177 366 466 416 211 247 229

8.3 REFERENCE FIRE TEST 08-U-096 (Re-entrant profiled steel sheets)

france
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The reference thickness of MONOKOTE MKé6-HY taken into account for reference maximum thickness

is 46 mm

See Annex |, plate 5.

8.3.1 On profiled steel sheets

TIME TEMPERATURES (°C)
(min) A+B+C - Mandatory A+B - Additional A+B - Overall
Average | Maxi | Charact. | Average | Maxi | Charact. | Average | Maxi | Charact.
0 15 15 15 15 16 15 15 16 15
4 15 16 15 15 16 16 15 16 16
8 16 17 16 16 17 16 16 17 16
12 18 21 19 17 20 19 17 21 19
16 21 25 23 19 24 21 20 25 22
20 23 28 26 21 27 24 22 28 25
24 26 31 29 24 30 27 24 31 28
28 29 35 32 26 34 30 27 35 31
32 31 38 35 28 37 33 29 38 34
36 34 42 38 31 41 36 31 42 37
40 36 45 41 33 44 39 34 45 40
44 39 49 44 36 48 42 37 49 43
48 42 53 48 38 51 45 39 53 46
52 45 57 51 41 55 48 42 57 50
56 48 61 54 44 59 51 45 61 53
60 52 64 58 47 63 55 48 64 56
64 55 68 41 50 67 58 51 68 59
68 57 71 64 53 70 61 54 71 62
72 60 73 67 55 72 64 56 73 65
76 62 75 69 58 75 66 59 75 67
80 64 77 71 60 77 68 61 77 69

Only a full copy of this assessment report permits a normal utilization of the results.
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TIME TEMPERATURES (°C)
(min) A+B+C - Mandatory A+B - Additional A+B - Overall
Average | Maxi | Charact. | Average | Maxi | Charact. | Average | Maxi | Charact.
84 66 79 73 62 79 70 63 79 71
88 48 81 75 64 80 72 65 81 73
92 70 82 76 66 82 74 67 82 75
96 72 84 78 48 84 76 69 84 76
100 73 85 79 70 85 77 70 85 78
104 75 86 81 71 87 79 72 87 79
108 77 90 83 73 21 82 74 21 82
112 79 94 86 75 95 85 76 95 85
116 81 98 89 77 99 88 78 99 88
120 83 103 93 79 104 21 80 104 92
124 86 107 97 81 108 95 83 108 95
128 89 112 101 84 112 98 86 112 99
132 92 116 104 87 116 102 89 116 103
136 96 120 108 90 121 105 92 121 106
140 100 124 112 94 124 109 96 124 110
144 104 128 116 97 128 113 99 128 114
148 108 132 120 101 132 116 103 132 118
152 111 136 123 104 136 120 106 136 121
156 115 140 127 107 140 124 110 140 125
160 118 143 131 111 143 127 113 143 128
164 121 147 134 114 147 130 116 147 131
168 124 150 137 116 150 133 119 150 134
172 127 153 140 119 153 136 121 153 137
176 198 513 356 171 516 344 191 516 353
180 243 527 385 235 536 385 232 536 384
184 241 519 380 252 589 420 225 589 407
188 237 385 311 271 628 450 222 628 425
192 263 441 352 286 655 470 237 655 446
196 290 491 390 157 191 174 160 191 175
200 315 533 424 177 227 202 178 227 203
204 341 572 456 197 263 230 197 263 230
208 369 606 488 218 296 257 217 296 256
210 384 623 503 228 312 270 227 312 269

Only a full copy of this assessment report permits a normal utilization of the results.
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8.3.2 Inside concrete and on non-exposed side of the composite slab

TIME TEMPERATURES (°C)
(min) Inside the concrete On the non-exposed side
Average | Maxi | Charact. | Average | Maxi | Charact.
0 15 15 15 15 15 15
4 15 15 15 15 15 15
8 15 15 15 15 15 15
12 15 16 15 15 15 15
16 16 17 16 15 15 15
20 16 18 17 15 16 15
24 17 19 18 15 16 16
28 18 21 19 16 16 16
32 19 23 21 16 17 16
36 20 24 22 17 17 17
40 21 26 24 18 18 18
44 23 28 25 18 19 19
48 24 30 27 19 20 20
52 26 33 29 21 21 21
56 28 35 31 22 22 22
60 29 37 33 23 24 23
64 31 40 36 24 25 25
68 33 42 38 26 27 26
72 35 45 40 27 28 28
76 37 47 42 29 30 29
80 39 49 44 30 31 31
84 41 51 46 32 33 32
88 43 53 48 33 34 34
92 45 55 50 35 36 35
96 47 57 52 36 37 37
100 48 59 54 38 39 38
104 50 41 55 39 40 40
108 52 62 57 40 41 41
112 53 64 59 42 43 42
116 55 66 60 43 44 44
120 56 68 62 44 46 45
124 58 71 64 46 47 46
128 60 74 67 47 48 48
132 62 76 69 48 49 49
136 64 79 71 49 51 50
140 66 82 74 51 52 51
144 68 85 76 52 54 53
148 70 88 79 54 55 54
152 73 91 82 55 57 56
156 75 95 85 57 58 58
160 78 98 88 58 60 59
164 80 100 90 60 62 61
168 83 103 93 62 63 62
172 85 105 95 63 65 64
176 87 105 96 65 66 66
180 90 110 100 66 68 67

. france

Page 13/27

Only a full copy of this assessment report permits a normal utilization of the results.



Assessment report 08 - U - 096

(EN 13381-5)

B

TIME TEMPERATURES (°C)
(min) Inside the concrete On the non-exposed side
Average | Maxi | Charact. | Average | Maxi | Charact.

184 94 119 106 68 70 69
188 100 128 114 71 73 72
192 105 138 122 77 101 89
196 109 148 129 84 102 93
200 113 158 135 87 101 94
204 117 164 141 89 100 95
208 123 186 155 91 100 95
210 127 198 162 92 100 96

8.4 REFERENCE FIRE TEST 08-F-112 (Re-entrant profiled steel sheets)

o

Page
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The reference thickness of MONOKOTE MKé6-HY taken into account for reference minimum thickness

is 12 mm

See Annex |, plate 6.

8.4.1 On profiled steel sheets

TIME TEMPERATURES (°C)
(min) A+B+C - Mandatory A+B - Additional A+B - Overall
Average | Maxi | Charact. | Average | Maxi | Charact. | Average | Maxi | Charact.

0 24 25 24 24 25 24 24 25 24

4 36 49 42 37 59 48 35 59 47

8 50 71 60 50 80 65 48 80 64

12 59 85 72 61 105 83 57 105 81

16 70 105 87 73 127 100 69 127 98
20 82 124 103 86 149 117 81 149 115
24 104 184 144 111 237 174 104 237 170
28 134 264 199 132 272 202 132 272 202
32 151 284 217 145 292 218 148 292 220
36 160 295 227 156 305 230 157 305 231
40 169 305 237 170 320 245 167 320 244
44 177 316 247 178 334 256 175 334 254
48 185 329 257 186 347 266 182 347 265
52 194 352 273 193 360 277 191 360 275
56 205 407 306 200 374 287 201 407 304
60 213 418 316 171 369 270 194 418 306
64 221 429 325 179 379 279 202 429 315
68 229 439 334 186 388 287 208 439 324
72 236 449 343 193 398 296 215 449 332
76 244 460 352 200 407 304 222 460 341
80 241 472 356 208 415 311 216 472 344
84 249 484 367 215 426 321 224 484 354
88 258 498 378 223 434 329 232 498 365
92 266 511 389 231 443 337 240 511 375
96 275 524 400 239 452 345 247 524 386

Only a full copy of this assessment report permits a normal utilization of the results.
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TIME TEMPERATURES (°C)
(min) A+B+C - Mandatory A+B - Additional A+B - Overall
Average | Maxi | Charact. | Average | Maxi | Charact. | Average | Maxi | Charact.
100 284 536 410 247 460 353 255 536 396
104 293 551 422 255 468 361 264 551 407
108 301 560 431 263 476 370 272 560 416
112 310 568 439 271 487 379 280 568 424
116 318 576 447 280 500 390 288 576 432
120 327 585 456 233 244 239 277 585 431
124 336 601 469 241 252 246 286 601 443
128 346 617 481 250 260 255 295 617 456
132 356 630 493 259 269 264 304 630 467
136 366 643 504 268 282 275 314 643 478
140 403 939 671 278 294 286 350 939 645
144 420 974 697 288 308 298 362 974 668
148 435 987 711 299 322 310 374 987 680
152 449 997 723 310 336 323 385 997 691
156 454 1009 731 325 353 339 380 1009 694
160 473 1021 747 341 374 358 395 1021 708
164 496 1040 768 360 400 380 411 1040 725
168 521 1046 783 380 428 404 427 1046 736
172 544 1050 797 400 455 427 443 1050 746
176 568 1052 810 418 479 449 458 1052 755
180 592 1055 823 440 501 470 476 1055 765
8.4.2 Inside concrete and on non-exposed side of the composite slab
TIME TEMPERATURES (°C)
(min) Inside the concrete On the non-exposed side
Average | Maxi | Charact. | Average | Maxi | Charact.
0 24 25 25 24 27 26
4 24 26 25 24 26 25
8 26 29 27 24 26 25
12 29 34 31 25 26 25
16 33 40 36 26 27 26
20 37 46 42 28 28 28
24 43 53 48 31 32 31
28 49 61 55 34 35 35
32 55 67 61 39 40 39
36 61 73 67 43 45 44
40 67 80 73 48 50 49
44 72 86 79 53 55 54
48 78 21 85 57 60 58
52 83 97 90 62 65 63
56 88 103 95 66 69 48
60 94 108 101 71 74 73
64 99 113 106 76 79 77
68 103 118 110 80 84 82
72 108 122 115 84 89 86
76 111 127 119 89 93 21

Only a full copy of this assessment report permits a normal utilization of the results.
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TIME TEMPERATURES (°C)
(min) Inside the concrete On the non-exposed side
Average | Maxi | Charact. | Average | Maxi | Charact.
80 115 132 123 93 98 96
84 119 136 127 96 102 99
88 122 140 131 97 104 101
92 125 143 134 99 106 103
96 129 147 138 100 109 104
100 132 151 141 101 111 106
104 135 154 145 102 112 107
108 139 160 149 103 113 108
112 143 167 155 104 114 109
116 147 176 161 105 115 110
120 152 184 168 106 117 111
124 156 192 174 107 117 112
128 162 200 181 108 118 113
132 167 209 188 108 120 114
136 173 219 196 109 122 116
140 180 229 204 110 126 118
144 187 245 216 111 129 120
148 196 268 232 113 134 123
152 205 292 249 115 138 126
156 215 316 265 117 144 131
160 225 338 281 120 150 135
164 236 358 297 123 157 140
168 247 378 313 126 166 146
172 259 397 328 130 175 152
176 271 414 343 133 185 159
180 284 430 357 138 194 166
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9. ASSESSMENT RESULTS

9.1 STANDARD PROFILED STEEL SHEETS TEMPERATURE 350°C

The times to reach 350°C in the profiled steel sheets have been determined according to

requirements of standard EN 13381-5 — paragraph 13.2.

Test Profiled steel sheet Type Thickness of Time to
MONOKOTE MKé6-HY reach 350°C
(mm) (min)
08-U-104 COFRAPLUS 60 Trapezoidal 46 166
08-F-125 COFRAPLUS 60 Trapezoidal 13 65
08-U-096 COFRASTRA 40 Re-entrant 46 172
08-F-112 COFRASTRA 40 Re-entrant 12 79

9.2 EQUIVALENT THICKNESSES

The effective thicknesses Hest, the equivalent effective thicknesses He and the equivalent
thicknesses of concrete Heq induced by the protective material MONOKOTE MKé-HY applied on

both types of profiled steel sheets have been determined according to requirements of
standard EN 13381-5 — paragraph 13.3.

9.2.1 Reference dimensions of profiled steel sheets and effective thicknesses Hes

h

o 13,11 !IZ ‘

11 13
Profiled Type Actual dimensions (mm) Effective thickness
steel sheets Ly L2 Ls Hi Hz Her
(mm)
COFRAPLUS 60 Trapezoidal | 101 62 106 | 60 58 83
COFRAPLUS 60 Trapezoidal | 101 62 106 | 50 58 73
COFRASTRA 40 Re-enfrant | 103 | 123.5 | 46.5 | 60 40 90
COFRASTRA 40 Re-enfrant | 103 | 123.5 | 46.5 | 50 40 80

Only a full copy of this assessment report permits a normal utilization of the results.
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9.2.2 Equivalent effective thicknesses He

Profiled Type Thickness of Insulation times Equivalent effective
steel sheets MONOKOTE (min) thickness He
MK&-HY t t2 | et (mm)
(mm)

COFRAPLUS 60 | Trapezoidal 46 256 | 256 | 256 180
COFRAPLUS 60 | Trapezoidal 13 145 | 143 | 143 131
COFRASTRA 40 Re-entrant 46 210 | 210 | 210 162
COFRASTRA 40 Re-entrant 12 180 | 174 | 174 148

f1 : time to reach an average temperature rise over +140°C, determined with characteristic

temperature

f2 : time to reach a temperature over +180°C, determined with maximum temperature
fref : Mil’]i[f],fZ]

9.2.3 Equivalent thicknesses of concrete Heq

Profiled Type Thickness of Thicknesses (mm)
steel sheefts MONOKOTE | Effective Equivalent Equivalent
MK6-HY thickness effective thickness of
(mm) thickness concrete
Heff He Heq
COFRAPLUS 60 Trapezoidal 46 83 180 97
COFRAPLUS 60 Trapezoidal 13 73 131 58
COFRASTRA 40 Re-enfrant 46 90 162 72
COFRASTRA 40 Re-entrant 12 80 148 68

9.3 STICKABILITY TIMES

The times for which the stickability of protective material MONOKOTE MKé-HY applied on both types

of profiled steel sheets is ensured, have been determined according to requirements of standard
EN 13381-3 - paragraph 13.4.

Profiled Type Thickness of Stickability of protective
steel sheets MONOKOTE MKé6-HY mafterial
(mm) (minutes)
COFRAPLUS 60 Trapezoidal 46 210
COFRAPLUS 60 Trapezoidal 13 148
COFRASTRA 40 Re-entrant 46 172
COFRASTRA 40 Re-entrant 12 26

Only a full copy of this assessment report permits a normal utilization of the results.
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9.4 INSULATION PERFORMANCES

The insulation performances of the four composite slabs protected by MONOKOTE MKé-HY have
been determined according to general requirements of standard EN 1363-1.

9.4.1 Reference fire test 08-U-104 (Trapezoidal profiled steel sheets + 46 mm MONOKOTE MKé-HY)
Duration : 256 minutes

Limiting cause : End of test

9.4.2 Reference fire test 08-F-125 (Trapezoidal profiled steel sheets + 13 mm MONOKOTE MKé-HY)
Duration : 145 minutes

Limiting cause : Average temperature rise over +140°C

9.4.3 Reference fire test 08-U-096 (Re-entrant profiled steel sheets + 46 mm MONOKOTE MKé6-HY)
Duration : 210 minutes

Limiting cause : End of test

9.4.4 Reference fire test 08-F-112 (Re-entrant profiled steel sheets + 12 mm MONOKOTE MKé-HY)
Duration : 180 minutes

Limiting cause : End of test

Only a full copy of this assessment report permits a normal utilization of the results.
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10. CONDITIONS of ASSESSMENT RESULTS VALIDITY

The results of the assessment are valid only according to the following conditions :

+ Protective material MONOKOTE MKé-HY composition and application conditions identical as
those noted during reference fire tests ;

+ Bonding layer SPATTERKOTE SK3 applied on profiled steel sheets prior to MONOKOTE MKé4-HY
application ;

+ Density of protective material MONOKOTE MKé-HY included in [226 , 306] (kg/m3) range ;
+ Applied thicknesses of protective material MONOKOTE MKé-HY comprised between :

« 13 and 46 mm for an application on concrete/steel composite slabs with frapezoidal
profiled steel sheets ;

12 and 46 mm for an application on concrete/steel composite slabs with re-entrant profiled
steel sheefs ;

+ Tests results applicable to concrete/steel composite slabs with profiled steel sheets which may or
may not contain additional reinforcing bars for loadbearing purposes ;

+ Testresults applicable to concrete/steel composite slabs with fire exposure from the steel side ;
+ Thickness of the profiled steel sheets greater or equal to 0.75 mm ;

+ Width of the rib (L2) not greater than 187 mm ;

+ Height of the rib (H2) not greater than 87 mm ;

+ Equivalent thicknesses of concrete (Heq) applicable up to :

e 210 min for an application on concrete/steel composite slabs with trapezoidal profiled steel
sheets ;

« 172 min for an application on concrete/steel composite slabs with re-entrant profiled steel
sheets ;

s+ Assessment results applicable for both trapezoidal and re-entrant profiled steel sheets ;

+ Test results applicable on concrete/steel composite slabs with a concrete density equal to
2292 kg/m3 £ 15% ;

+ Testresults applicable on concrete/steel composite slabs with a concrete strength greater than
or equal to 34 MPa (after 90 days) ;

Only a full copy of this assessment report permits a normal utilization of the results.
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+ Testresults applicable on concrete/steel composite slabs with a concrete prepared from silicious
aggregates ;

+ Testresults applicable on concrete/steel composite slabs with effective slab thicknesses greater
than or equal fo 83 mm for frapezoidal profiled steel sheet ;

+ Test results applicable on concrete/steel composite slabs with effective slab thicknesses greater
than or equal fo 90mm for re-entrant profiled steel sheet.

Written at Maizieres-les-Metz, July,11th 2008

but™

Alain DORKEL Hervé LEBORGNE
Project Leader Director of Projects

Only a full copy of this assessment report permits a normal utilization of the results.
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Arval

Haironville-Pab

| COFRAPLUS 60

Epaisseur de la dalle
de 10 228 cm

APPLICATIONS

Cofraplus 60 est un profil nervuré cranté latéralement destiné
& la construction de dalles béton.

Cofraplus 60 évite le décoffrage, allége le plancher et écono-
mise une nappe d'armatures.

DEFINITIONS / NORMES

Identification de I'acier

+ Norme NF EN 10326 : “bandes et téles en acier de construc-
tion revétues en confinu par immersion & chaud™,

* Norme XP 34-301 : “Téles et bandes d'acier de conslruc-
tion gaivanisées prélaquées ou revétues d'un film orga-
nique calandré, destinées au batiment".

* Norme EN 10169-3 : “Produits plats en acler revétus en
continu de matiéres organiques (prélaqués) - partie 3 :
produits pour applications intérieures dans le batiment".

¢ Acier : $350 GD selon norme NF EN 10326.

Cofirage

Cofraplus 60 sert de coffrage porteur, entre solives dans la
pose sans étai, ou entre files d'étais et solives.

Sa légéreté facilite la manipulation d'éléments de grand
format livrés & longueur jusqu'a 15 matres.

Armature

Le crantage latéral scelle le profil autour des nervures
moulées en sous-face de la dalle béton des planchers.
Comme armature, Cofraplus 60, en épaisseur 0,75 mm
apporte 10,28 cm?ml ou 13,81 cm®ml d'acier en
épaisseur 1,00 mm dans le sens porteur du plancher.

Revétement
* galvanisé Z 275,
* galvanisé prélaqué :
Intérieur 12 :
- catégorie Il selon XP 34-301
- calégorie CPi2 selon EN 10169-3
Haiplus® 25 :
- catégorig llla selon XP 34-301
- catégorie CPI3 selon EN 10169-3
* Autres revétements : sur consultation.

Réglementation
» Avis Technique 3/03-390 et 3/03-390* 011 Add.

Cofraplus 60 est spécialement congu pour les ouvrages a
surchages modérées et portées moyennes.

Les planchers sur vide sanitaire doivent étre visitables et
ventilds.

Versions
Trols versions sant disponibles :

+ La version standard est appelée COFRAPLUS.BO,

= La version spécialement adaptée pour utilisation en
systéme poutre mixte avec connecteurs de types Hilti ou

Nelson posés au fravers du bac sur chantier est appelée
COFRAPLUS 60 C : fabrication spécifique sur demande.

SEERG o
e B
4 Ceaw gud
¥ e ol

COFRAPLUS 60 C
(version connecteur fond de nervure)

* COFRAPLUS 60 peut étre réalisé avec prépergage
pour le passage des goujons soudés en atelier. Cette
version est appelée COFRAPLUS GO P :

Etude et fabrication sur demande.

(jusqu'a une épaisseur de 1,00 mm).

COFRAPLUS 60 P
{te plan de pargage est a fournir)

Only a full copy of this assessment report permits a normal utilization of the results.
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Cofrastra 40

coffrage collaborsnt -

plancher

Epaisseur de o dalle
de 8 @ 20 em

Cofrastra 40 convient aux planchers des élages courants et
terrasses de bafiments d’habitation, de bureaux industriels.

Lles planchers sur vide sanitaire doivent &tre visitables et

ventfilés.

Cofrastra 40 se distingue par ses réponses exclusives apporiées
en planchers frés minces {8 cm} comme en dalle épaisses
{20 cm} couvront ainsi prafiquement tout le domaine de la
consiruction.

ideniification de "acieor

Nuance S 330 GD.

-Norme P 34310 : «Toles et bandes en acier de construction
galvanisées & chaud destinées au batiments.

Coffrags

Cofrastra 40 sert de coffrage autoporteur, entre solives dans
la pose sans étai, ou enire files d'élois et solives dans
les grandes porfées. Sa légéreté facilite la manipulation
d'éléments de grand format livrés & longueur jusqu’a 15 métres.

Armaiure

la forme fermée (en oméga) et crantée des nervures scelle
I'acier dans le béton en sousface des planchers.

Comme armature, Cofrastra 40, en épaisseur 0,75 mm,
apporte 12,02 cm?/ml ou 13,59 cm*/ml d'acier en épaisseur
0,85 mm dans le sens porteur du plancher.

Revétement
e galvanisé Z 275.

Réglementation
¢ Avis technigue du CSTB 3/03-391.
e Additif commun 3/03-395.

Prépercage
Cofrasia 40 peut éfre réalisé avec prépercage pour le

passage des connecteurs : nous consulier.

Acsrechage des plafonds

les creux d'onde de Cofrasta 40 sont autant de lignes
d’ancrage, espacées de 15 cm uliles pour la suspension des
plafonds ef des réseaux fechniques au moyen de clips Cofrafix
mis en ploce @ la main.

Only a full copy of this assessment report permits a normal utilization of the results.
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