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Priloha €. 1 — Tabulky unosnosti (technické listy)



\‘mﬂ‘ﬂ-\ KOVOVE PROFILY
®
TR 160/250 pozitni S\ e
pozitivni =
‘ 250
dle CSN EN 1993-1-3: 2010 Ymo = 1,00 Deformace = L/200
PFipustné rovhom érné zatizeni [kN/m?2]
[ENRNARNARNARN]
tn g A 2 Rozpéti [m]
[mm] | kg/m?] 400 | 425 | 450 | 475 | 500 | 525 | 550 | 575 | 600 | 625 | 650 | 675 | 7,00 | 7,25 | 7,50 | 7,75 | 800 | 825 | 850 | 875 | 9,00
qu| 7.10] 620 561 504 454 412] 376 344| 316 291 2,60 249 232 216/ 202 1,80 1,78 167 157 148 1,40
0,75| 12,00 [qe | 354 333 315 298 283 270 257 246 236 226 218 210/ 202 1,95 1,89 183 177 167 157 148 140
a | 534 446 375 319| 274| 236 206 1580| 158 140 1,25 111| 100 090 081 073 067 061 056 051 047
au| 860] 762 679 610/ 550 490 455 416 382 352 326) 302 28 262 245 220 215 202 19 180 1,70
0,88 | 14,08 [q; | 502 473 447 423 402| 383 365 350 335 322 309 298 281 262 245 229 215 202 1,90 1,80 1,70
q | 655 546 460 391| 336 290 252 221 194 172 153 1,36 122 1,10 099 090 082 075 068 063 058
qu | 1003] 888 792 711 642 582 530 485 446/ 411 380 352 327 305 285 267 251 236 222 210 1,98
1,00 | 1600 |q| 661 622 587 556 529 503 481 460 441 411 380 352 327 305 285 267 251 236 222 210 1,98
a | 760 634 534 454 389 336 292 256| 225 199 1,77 158 142 128 115 104, 095 087 079 073 0,67
qu | 11,60] 1028) 917 823 743 674] 614 562] 516 475 430 408 379 353 330 300 29 273 257 243 229
1,13 1808 |q,| 855 805 760 720 684 651 614 562 516 475 439 408 379 353 330 300 290 273 257 243 2,29
q | 863 719 608 515 442 381 332 29| 256 226 201 1,79 161 145 131 1,19 1,08 098 090 082 0,76
qu | 12.99] 11,51 1027] 921| 832 7,54| 687 620 578 532 492] 456 424 396 370 346] 325 305 288 272 257
1,25 2000 [q¢ | 1055 9,93 938 888 832 754 687 629 578 532 492 456 424 396 370 346) 325 305 288 272 257
a | 957| 798 672 572 490 423 368 322 28| 251 223 199 179 161 145 1,32 120 109 100 091| 0,84
qu | 15.86] 14,05 1253 11,25] 1015] 9,21] 839 768 705 650 601 557 518 483 451 423 3897 373 351 332 313
1,50 | 24,00 |qq | 1534 14,05 1253 1125 1015 921 839 7.68 705 650 601 557 518 483 451 423 397 373 351 332 3,13I
ac | 1255 963 811| 689| 591| 511 444 38| 342| 303 269 240 215 194 175 1,59, 144| 132 120 1,10 1,01
(AT
t g Py JAY AN Rozpéti [m]
[mm] | kg/m?] 400 | 425 | 450 | 475 | 500 | 525 | 550 | 575 | 6,00 | 625 | 650 | 675 | 7,00 | 7,25 | 7,50 | 7,75 | 800 | 825 | 850 | 875 | 9,00
aul| 475] 430 392 350 320 304 281 261 242 226 211] 198 18 175 165 1,56 147 140 132 1,26 1,20
0,75| 12,00 [qe | 440 400 365 335 308 285 264 245 228 213 200 188 176 1,66 157 148 140 1,33 1,26 1,20, 1,14
q | 1287| 1073 904 769| 659 569 495 433 38| 337 300 268 240 216 195 1,77 161| 147 134 123 113
au| 632] 572 520 476 436 402] 371 344] 320 298 279] 261 245 230 217 205] 193 18 174 165 1,56
0,88 | 14,08 [q;| 586 532 485 445 400 377 349 324 302 282 264 247 232 219 206 195 185 175 1,66 1,58 1,50
q | 1579| 1316 11,09 943| 808 698 607 532 468 414 368 329 295 265 240 217, 197 18 165 151 1,39
qu| 7.93] 717 652 596 546/ 503 464 430 400 372 348 325 305 287 270 255 241 228 215 203 1,9
1,00| 1600 |q| 736/ 668 609 557 512 472| 437 406 378 352 330 309 290 273 257 243 230 218 207 1,97 187
q | 1830| 1526 12,86 1093| 937| 810 7,04 616| 542| 480 427 381 342 307 278 252, 229 209 191 175 1,61
au| 974] 881 800 730 669 615 568 526 488 454 424] 397 372) 350 320 310 291 274 258 244 23]
1,13 1808 [q| 906/ 821 747 684 628 579 535 496 462 430 402 377 354 333 314 296 280 265 252 239 227
q | 2078| 17,32 1459 12.41| 1064 919 7,99 699| 616 545 484 432| 38| 349 315 286 260 237 217 1,98 1,82
qu | 11.32] 1022 927 84s5| 774 711] 655 606 563 523 488 456 428 400 374 350 329 300 291 275 2,60
1,25 2000 [q¢ | 1053 953 867 792 727 669 618 573 533 496 4,64) 434 407 383 361 340 322 305 289 274 2,60
qc | 23.06| 19,23 1620 1377| 11.81| 1020 887 7,76 68| 605 537 480 430 387 350 317 2838 263 240 220 2,02
qu | 1453] 1308 11,84 1077] 983 902) 830 766 704 649 601 557 518 483 452 423 3897 374 352 332] 314
1,50 | 2400 [qg | 1354 12,22) 11,000 1011 926 851 7,85 726 674 627 585 547 513 481 452 423 397 374 352 332 314
ac | 27.81| 2319 1953 1661| 14,24| 12,30 10,70 9,36| 824| 7,29 648 579| 519 467 422| 382 348| 317 290 266| 244
T A T T
ty g Yy AN AN A Rozpéti [m]
[mm] | kg/m?] 400 | 425 | 450 | 475 | 500 | 525 | 550 | 575 | 600 | 625 | 650 | 675 | 7,00 | 7,25 | 7,50 | 7,75 | 800 | 825 | 850 | 875 | 9,00
au| 576] 523 477 437] 401 370 343 318 296 277 250 243 228 215 202 191 181 171 163 155 1,47
0,75| 12,00 [qe | 442 416 393 372 354 337 320 297 277 259 243 228 215 202 191 181 171 163 1,54 147 140
q | 1016 847 714 607 520 449 391 342| 301 266 237 211 19| 171 154 140 127 116 106 097| 0,89
qu| 7.69] 697 635 580 533 491 454 421] 392] 366 342 320 301 283 266 252 238 225 214/ 203 1,93
0,88 | 1408 [q;| 628 591 558 520 496 458 424 394 367 343 321 302 284 267 252 238 226 214 203 193 184
q | 1246| 1039 875 744| 638 551 479 419 369 327 290 259 232 209 189 1,71, 156 142 1,30 1,19| 1,09
qu| 966| 875 797 728 668 615 569 527| 490 457 427] 400 375 353 332 314 297 281 266 253 239
1,00 | 1600 [q| 826/ 7.77| 734 676 622 574/ 532 494 460 430 402 377 354 334 315 298] 282 267 253 241 2,29
qc | 1445| 12,04 1015 863| 740 639 556 486 428 379 337 301 270 243 219 1,9 181 165 151 138 1,27
qu | 11,90 10,76 9,79 894 819 7,54 697 645 600 558 522] 488 458 430 405 382 361 342 322] 304/ 284
1,13 18,08 [qe | 1069 9,95 907 831 763 704 652 605 563 526 492 461 433 408 384 3,63 343 325 309 293 2,79
q | 1640| 1367 1152 979| 840 7,25| 631 552| 48| 430 382 341 306 275 249 225 205 18 171 157 1,44
qu | 13.85] 1252 11,37 1037| 950 873) 806 746 692] 644 601 563 527 495 466 4,37] 410 386 363 343 3,24
1,25 2000 [q¢ | 1278/ 11,58) 1055 965 886 816/ 7,55 7,00 651 607 567 532 499 469 442 418 395 374 355 337 3,20
q | 1820| 1517 12,78| 10,87| 932 805 7,00 613 539 477 424 379| 340 306 276 250 227 207 190 174 1,60
qu | 17.87| 16,0 1458] 1327 1213 11,13) 1025) 947| 878 810 749] 695 646 603 564 528 49 466 439 415 399
1,50 | 24,00 [qq | 16,50 14,91 1355 1236 11,33 1042| 9,62 89 827 770 7,18 672 630 592 557 526/ 496 466 439 415 3,92
ac | 21.95| 1830 1542 1311| 11,24 971 844 739| 650 575 512 457| 410 369 333 302 274 250 229 210 1,93
LEGENDA Prosty nosnik Spojité nosniky
Qa1 Navrhova hodnota Unosnosti : pfesah TR plechu min. 237 mm za podporu Sitka vnitini podpory min. 250 mm, $ifka krajni podpory min. 125 mm

Qg2 navrhova hodnota tinosnosti :

Sitka podpory min. 40 mm

§itka vnitfni podpory min. 160 mm, Sitka krajni podpory min. 40 mm

gk charakteristick& (normova) hodnota zatizeni pro pruznou deformaci L/200, pro jinou mezni deformaci L/xxx pfenasobte tabelizovanou hodnotou gk koeficientem 200/xxx

Pro zatizeni osamélym bfemenem (zavésem do viny) je spoluptsobeni sousednich vin minimélini, bez podrobné analyzy spoluptsobeni je nutné posoudit inosnost jedné samostatné viny.

Staticky navrh trapézovych plechtd smi provadét pouze opravnéna osoba.

Statické tabulky slouZi jako pomucka, jejiZ pouZiti nesnima z autora statického navrhu zodpovédnost za bezpe&ny navrh.

Tabulky plati pouze pro dany trapézovy profil ze sortimentu firmy Kovové profily, spol. s r. 0. z materialu S320GD.

vydani 07.2013/SZBE|

Pro jiné neZ tabelované parametry nebo pro atypické zadani kontaktujte technické odd

éleni firmy Kovoveé profily spol. s r.o.




KOVOVE PROFILY

A ®
TR 408/160 symetricky B *:qf
160
- - 960
dle CSN EN 1993-1-3: 2010 Ymo = 1,00 Deformace = L/200
PFipustné rovhom érné zatizeni [kN/m?2]
[ENRNARNARNARN]
tn g A 2 Rozpéti [m]
[mm] | kg/m?] 1,00 | 1,25 | 1,50 | 1,75 | 2,00 | 225 | 250 | 2,75 | 3,00 325 | 350 | 3,75 | 4,00 | 425 450 | 475 | 500 | 525 | 550 | 575 | 6,00
qu | 16.80] 10,75) 747 548 420 332) 269 222| 187 159 1,37 119 105 093 083 074 067 061 056 051 047
0,63| 656 [qe| 1206 965 747 548 420 332 260 222 187 1,59 1,37 119 1,05 093 083 074 067 061 056 051 047
q | 1259 645 373 235 157 1,11 081 061 047 037 029 024 020 016 014 012 010 009 008 007 0,06
qu | 21,79] 1395 969 712| 545 430 349 288 242] 206/ 1,78) 155 136 121] 108 097 087 o079 072 o066 061
0,75| 7.81 |ae| 1711 1369 969 712 545 430 349 288 242 206 178 155 1,36 1,21 1,08 097 087 079 072 066 061
q | 1595 817 473 298| 199 140 102 077 059 046 037 030 025 021 018 015 013| 011 010 008 0,07
qu | 27.66] 17,700 1220 9003 691 546] 443 366 307 262 226 197 173 153 137 1,23 111 100 091 084 0,77
0,88| 917 |aw| 2349 17,70 1229 903 691 546 443 366 307 262 226 197| 1,73 1,53 1,37 123 111 1,00 091 084 077
q | 1977| 1012 586 360| 247 174 127 095 073 058 046 037 031 026 022 018 016 014 012 010 0,09
qu | 3343 21,39) 1486 1092] 836 660 535 442] 371 316/ 273] 238 200 185 165 148 134 121] 111] 101 093
1,00 1042 |qe | 3019 21,39| 1486 1092| 836 660 535 442 371 316 273 238 209 185 165 148 1,34 121 111 1,01 0,93I
q | 2344| 1200 694 437 293 206/ 1,50 1,13 087 068 055 044| 037 031 026 022 019 016 014 012 011
qa | 40,00] 2560 17,78 13,06| 1000 7,90 640 520 444 379 327 284 250 221 198 1,77 160 145 132 121 1,1
1,13 11,77 |qe | 38.33| 2560/ 17,78 13,06/ 1000/ 7,90 640 529 444 379 327 284 250 221 198 1,77 1,60 145 132 121 1,11
q | 2753| 1410 816 514| 344 242 176 132 102 080 064 052| 043 036 030 026 022 019 017 014 013
qu | 46,31 2064 2058 1512 1158] 915] 741 12| 515 438 3,78 320 289 256 220 205 185 168 153 140 1,29
1,25 | 13,02 [qq | 46,31 20,64) 2058 1512 1158 9,15 741 612 515 438 3,78 329 289 256 220 205 185 168 153 140 1,29
ac | 31.27| 1601 926 58| 391 275 200 150 116 091 073 059| 049 041 034 029 025 022 019 016 0,14
I
tn g A 4a a Rozpéti [m]
[mm] | kg/m?] 1,00 | 1,25 | 1,50 | 1,75 | 2,00 | 225 | 250 | 2,75 | 3,00 325 | 350 | 3,75 | 4,00 | 425 450 | 475 | 500 | 525 | 550 575 | 6,00
qu | 1337] 925 678 519 410 330 268 221 18| 159 1,37 119 105 093 083 074 067 061 055 051 047
0,63| 656 [qe| 1143 805 600 465 371 303 252 213 1,83 1,58 1,37 1,19 1,05 093 083 074 067 061 055 051 047
q | 3033| 1553 899 566| 379 266/ 1,94 146| 112 088 071 058 047 040 033 028 024 021 018 016 014
qu | 17,93] 1234) 902 688 542 420 348 287 242] 206/ 1,78 155 136 121] 108 097 087 o079 072 o066/ 061
0,75| 7.81 |ae| 1538 1079 801 619 493 402 334 282 241 206 178 155 1,36 1,21 1,08 097 087 079 072 066 061
q | 3843| 1967 11,39 717| 480 337 246 185 142 112 09 073 060 050 042 036 031 027 023 020 018
qu | 2340] 1604 1160 890 688 544] 441 365 307 261 225 19 173 153 136 1,22/ 111 100 091 084 0,77
0,88| 917 [ae| 2012 1407 1041 802 638 519 431 363 307 261 225 196 1,73 1,53 1,36 122 111 1,00 091 084 077
q | 47.63| 2439 1411 889| 595 418 305 229 176 1,39 1,11 090| 074 062 052 044, 038 033 029 025 0,22
qu | 28.87| 19,73) 1435 1083 831 658 533 441 371 316 272] 237 200 185 165 148 134 121] 110 101 093
1,00 | 1042 |qg | 2489 17,35| 1281 985 7,82 636 527 441 371 316 272 237 209 185 165 148 1,34 121 110 1,01 0,93I
q. | 5646| 2891 16,73 1053| 7,06 496 361 271| 209 164 1,32 107 08| 074 062 053 045 039 034 030 026
qu | 35.23] 2401 1742 1295| 994 7,87] 638 528 443 378 326] 284 250 221 197 1,77 160 145 132 121 1,11
1,13 11,77 |qe | 3044 21,16) 1559 1197| 949 7,71| 638 528 443 378 326 284 250 221 197 1,77 1,60 145 132 121 1,11
qc | 66,32| 33,96 1965 12,38 829 582 424 319| 246 193 155 126| 104 08 073 062 053 046 040 035 031
qu | 41,45] 2818) 2032] 1498 1150 911| 738 611 513 437 3,77] 320 289 256 228 205 185 168 153 140 1,29
1,25 | 13,02 |q4 | 3588/ 24,80 1830 14,03 11,11 901 7,38 611 513 437 3,77 329 289 256 228 205 185 168 153 140 1,29
ac | 75.32| 38,56 22,32| 1405 942| 661 482 362 279 219| 1,76 143| 118 098 083 070 060 052 045 040 0,35
T T T T T T o ) ) o
ty g £ = = = 2 ROZpéti [m] pro spojity nosnik o tfech polich Ize Gnosnost zvysit o 7%
[mm] | kg/m?] 1,00 | 1,25 | 1,50 | 1,75 | 2,00 | 225 | 250 | 2,75 | 3,00 325 | 350 | 3,75 | 4,00 | 425 450 | 475 | 500 | 525 | 550 575 | 6,00
qu | 1539] 1066 7.83 600 474/ 385 312 258 217] 185 160 139 122 108 097 087 078 o071 065 059 054
0,63| 656 [qe| 1296 917 685 532 425 348 290 246/ 211 1,83 1,60 139 1,22| 1,08 097 087 078 071 065 059 054
q | 2394| 1226 709 447| 299 210 153 115/ 089 070 056 045 037 031 026 022 019 017 014 013 011
qu | 20,68] 14,26 1043 7,97] 629 500 405 335 28] 240 207 181 159 141 125 113 102 o092 o084 077 071
0,75| 7.81 |ae| 1746 1231 916 709 566/ 462 385 325 278 240 207 181 159 141 125 113 102 092 084 077 071
q | 3033| 1553 899 566 379 266/ 1,94 146 112 088 071 058 047 040 033 028 024 021 018 016 014
qu | 27.02] 1855 1354 1032] 802 635 515 426 358 305 263 220 201 178 159 143 120 117 107 098 0,90
0,88| 917 |aw| 2288 1606 1192 921 7,33 597 497 419 358 305 263 229 201 1,78 1,59 143 129 117 1,07 098 090
q | 3759| 1925 1114 701| 470 330 241 18| 139 109 088 071 059 049 041 035 030 026 023 020 047
qu | 33.38] 22,85 1663 1262] 969 7,67 622 514] 432] 369 318 277 243 216/ 192 1,73 156 141 120 118 1,08
1,00 1042 g4 | 28.33| 19,83 1468 11,32| 900 7,33 608 513 432 369 318 277 243 216 192 1,73 156 141 129 118 1,08
q | 4455| 22,81 1320 831| 557 391 285 214 165 1,30 1,04, 084 070 058 049 042 036 031 027 023 021
qu | 40,78] 27,83 2021 1500 11,58) 917] 744 615 517] 441 380 331 291 258 230 207 1,87 169 154 141 1,30
1,13 | 11,77 |qe | 3468/ 24,21 17,88 13,76 1092| 888 7,37 615 517 441 380 331 291 258 230 207 1,87 169 154 141 1,30
qc | 52.34| 2680 1551 977| 654 460 335 252 194 152 122 099| 082 068 057 049 042 036 031 028 024
qu | 48,02 3269 2365 1745 1340 1061] 861 712| 599 510 440] 384 337 299 267 239 216 19 179 163 1,50
1,25 | 13,02 [qq | 4091 2848/ 21,00 1614 1279 1039 861 712 599 510 440 384 337 299 267 239 216 196 1,79 1,63 1,50
ac | 59.44| 3043 17.61| 1109 743 522| 380 28| 220 173 1,39 113 093 077 065 055 048 041 036 031 0,28
LEGENDA Prosty nosnik Spojité nosniky

Qg1 navrhova hodnota tinosnosti :
Qg2 navrhova hodnota tinosnosti :
gk charakteristick& (normova) hodnota zatizeni pro pruznou deformaci L/200, pro jinou mezni deformaci L/xxx pfenasobte tabelizovanou hodnotou gk koeficientem 200/xxx

presah TR plechu min. 59 mm za podporu
Sitka podpory min. 40 mm

Sitka vnitini podpory min
§itka vnitfni podpory min

. 100 mm, $itka krajni podpory min. 40 mm
. 60 mm, $itka krajni podpory min. 40 mm

Pro zatizeni osamélym bfemenem (zavésem do viny) je spoluptsobeni sousednich vin minimélini, bez podrobné analyzy spoluptsobeni je nutné posoudit inosnost jedné samostatné viny.

Staticky navrh trapézovych plechtd smi provadét pouze opravnéna osoba.
Statické tabulky slouZi jako pomucka, jejiZ pouZiti nesnima z autora statického navrhu zodpovédnost za bezpeény navrh.

Tabulky plati pouze pro dany trapézovy profil ze sortimentu firmy Kovové profily, spol. s r. 0. z materialu S320GD.

vydani 07.2013/AMC Sen|

Pro jiné neZ tabelované parametry nebo pro atypické zadani kontaktujte technické odd

éleni firmy Kovoveé profily spol. s r.o.




Pravodce projektem a stavbou
Tabulky Unosnosti - Sténové panely

KS1000/1150 NF 170
(nestandard - vnitini profilace D a tl. plechu)
Sténové panely s jadrem IPN/QuadCore®

Sténovy panel KS1000/1150 NF 170 1150 mm - skladebnd sifka

plech vnéjsi/vnitini: 0,6/0,6 mm

profilace vnéjsi/vnitini: M (Micro)/D (Minibox 2 mm) = =
$280GD podle CSN EN 14509

plati pro panely NF doddvané z vyrobniho zavodu v Hradci Krdalové, Kingspan Ceskd republika

SANI

charakteristické proménné zatizeni

barevna
skupina 925 050 075 1,00 1,25 1,50 1,75 2,00 [kN/m?]

I 16,14 11,42 9,32 8,07 7,22 6,02 516 4,52

systém

SHesie] sl I, 15,69 11,42 9,32 8,07 722 602 516 4,52

A A
Il 14,21 11,42 9,32 8,07 7,22 6,02 516 4,52  vyznam hodnot v tabulce:
spojity l. 14,42 10,49 7,49 5,61 451 3,80 3,29 2,92 XXX mox. rozpon [m]
nosnik I 12,41 939 722 537 430 362 314 279
o 2 polich
A axa Il 7,87 6,71 6,10 4,99 3,98 3,35 2,91 2,60  maximdlni pfipustnd deformace:
-L/100 (dle CSN EN 14 509)
spojity I 16,14 11,42 8,83 6,58 5,23 4,34 3,71 3,25 kde L je vzddlenost mezi podporami
sl I 1552 11,10 8,72 6,47 513 424 362 316
o 3 polich
A Axaxa Il 11,29 8,43 717 6,30 4,96 4,09 3,47 3,02

TLAK

BEEving charakteristické promeénné zatizeni
systém KuDi
skupina 925 050 0,75 1,00 1,25 1,50 1,75 2,00 [kN/m?]
prosty nosnik | |\ 40 49 66 80 93 104 14 124
A A 15,590 11,03 9,01 7,80 6,98 6,37 5,90 5,52
40 49 66 80 93 104 14 124
15,51 11,03 9,01 7,80 6,98 6,37 5,90 5,52
o 60 99 132 160 185 208 228 247
SpOJ't,IZ 40 49 66 80 93 104 114 124
. ;O:(:;[Ch I 15,51 11,03 9,01 7,80 6,98 6,37 5,90 5,52  vyznam hodnot v tabulce:
A A A 60 99 132 160 185 208 228 247 AAA min. &itka krajni podpory [mm]
40 49 66 80 93 104 14 124 X,XX  max. rozpon [m]
1. 15,51 11,03 9,01 7,80 6,98 6,37 5,90 5,52 BBB  min. itka stfedni podpory [mm]
60 99 132 160 185 208 228 247 T
40 49 66 80 93 104 14 124 maximalni pfipustna deformace:
1559 1,05 901 78 69 637 59 552 ~/I00(eCeNENIAST)
} 60 99 132 160 185 208 228 247 e L je vzdalenost mezi podporami
SpoJ't,IZ 40 29 66 80 93 104 14 124
nosni I, 1559 11,03 9,01 780 6,98 637 590 552
o 3 polich
60 99 132 160 185 208 228 247
A A A A
40 49 66 80 93 104 14 124
M. 15,59 11,03 9,01 7,80 6,98 6,37 5,90 5,52
60 99 132 160 185 208 228 247

Minimalni sitka krajni podpory je 40 mm, minimdlni sitka stfedni podpory je 60 mm, nevyplyva-li z tabulek pro zatizeni v tlaku sitka vétsi.

Tabulka plati pro béznd proménnd klimaticka zatizeni (typicky zatizeni vétrem dle CSN EN 1991-1-4). Pro jiné typy profilaci, jiné tloustky povrchovych plecht a pro jiné pozadav-
ky zatizeni (dlouhodoba zatizeni, zatizeni stalym teplotnim gradientem v chladirndch apod.) kontaktujte technické oddéleni pro konkrétni statické posouzeni.

Vypocty jsou provedeny v souladu s CSN EN 14509. Hodnoty meznich zatizeni uvedené v tabulkdch porovndvejte s charakteristickymi hodnotami zatizent.

Mozné chyby a opomenuti vyhrazeny. Méjte prosim na paméti, Ze tato tabulka nenahrazuje staticky vypocet.

4.4.26



Priloha €. 2 — Kombinace zatizeni pro hlavni ramovou vazbu



1. Nelinearni kombinace

[E=EEiETZaaiziaieniin

Unosnost || Z51 - Vlastni tha
752 - Stalé zatizeni 1,000
Z53 - Reakce od 3B 1,000
(stalé)_prostfedni sloup
ZS9 - Vitr pFicny L 1,500
NK_KZS2 Unosnost | ZS1 - Vlastni tiha 1,000
ZS2 - Stalé zatizeni 1,000
754 - Reakce od IJD 1,000
(stalé)_krajni sloupy
759 - Vitr p¥icny L 1,500
NK_KZS3 Unosnost | ZS1 - Vlastni tiha 1,000
ZS2 - Stalé zatizeni 1,000
756 - Reakce od 1D (stalé) L 1,000
ZS9 - Vitr pFigny L 1,500
NK_KZ54 Unosnost | ZS1 - Vlastni tiha 1,000
ZS2 - Stalé zatizeni 1,000
ZS5 - Reakce od 1D (stalé) P 1,000
ZS10 - Vitr pficny P 1,500
NK_KZS5 Unosnost | ZS1 - Vlastni tiha 1,000
ZS2 - Stalé zatizeni 1,000
ZS3 - Reakce od IJD 1,000
(stalé)_prostredni sloup
ZS11 - Vitr podélny 1,500
NK_KZS6 Unosnost | ZS1 - Vlastni tiha 1,000
ZS2 - Stalé zatizeni 1,000
ZS4 - Reakce od D 1,000
(stalé)_krajni sloupy
7ZS11 - Vitr podélny 1,500
NK_KZS7 Unosnost | ZS1 - Vlastni tiha 1,000
ZS2 - Stalé zatizeni 1,000
7S6 - Reakce od 1D (stalé) L 1,000
7511 - Vitr podélny 1,500
NK_KZS8 Unosnost | ZS1 - Vlastni tiha 1,000
ZS2 - Stalé atizeni 1,000
7S5 - Reakce od 1D (stalé) P 1,000
Z511 - Vitr podélny 1,500
NK_KZS9 Unosnost || Z51 - Vlastni tha 1,350
757 - Staié zatizeni 1,350
ZS3 - Reakce od JD 1,350
(stalé)_prostredni sloup
ZS7 - Snih 1,500
NK_KZS10 |Unosnost |ZS1 - Vlastni tiha 1,350
7S2 - Stalé zatizeni 1,350
Z54 - Reakce od ID 1,350
(stalé)_krajni sloupy
ZS7 - Snih 1,500
NK_KZS11 |Unosnost |ZS1 - Vlastni tiha 1,350
ZS2 - Stalé zatizeni 1,350
ZS6 - Reakce od 1D (stalé) L 1,350
ZS7 - Snih 1,500
NK_KZS12 |Unosnost |ZS1 - Viastni tiha 1,350
ZS2 - Stalé zatizeni 1,350
7S5 - Reakce od 1D (stalé) P 1,350
757 - Snih 1,500
NK_KZS13 |Unosnost |ZS1 - Viastni tiha 1,350
7S2 - Stalé zatizeni 1,350
ZS3 - Reakce od ID 1,350
(stalé)_prostfedni sloup
ZS8 - Snih - navati 1,500
NK_KZS14 |Unosnost |ZS1 - Viastni tiha 1,350
ZS2 - Stalé zatizeni 1,350
ZS4 - Reakce od JD 1,350
(stalé)_krajni sloupy
ZS8 - Snih - navati 1,500
NK_KZS15 |Unosnost |ZS1 - Viastni tiha 1,350
ZS2 - Stalé zatizeni 1,350
ZS6 - Reakee od 1D (stalé) L 1,350
ZS8 - Snih - navati 1,500
NK_KZS16 |Unosnost |ZS1 - Vlastni tiha 1,350
ZS2 - Stélé zatizeni 1,350
Z55 - Reakce od-JD (stalé) P 1,350
|\ Z58 - Snih - navatl 1,500
NK_KZS17 | | Unosnost | Z51 - Vlastni tha 1,350
752 - Stalé zatizeni 1,350
ZS3 - Reakce od JD 1,350




ZatéZovaci stavy

[ ]
(stalé)_prostredni sloup
Z57 - Snith 1,500
Z59 - Vitr pHieny | 0,900
NK_KZS18 ' | Unosnost | Z51 - Viastni tiha 1,350
7ZS2 - Stalé zatizeni 1,350
ZS4 - Reakce od D 1,350
(stalé)_krajni sloupy
757 - Snih 1,500
ZS9 - Vitr pficny L 0,900
NK_KZS19 |Unosnost |ZS1 - Vlastni tiha 1,350
ZS2 - Stalé zatizeni 1,350
756 - Reakee od 1D (stalé) L 1,350
ZS7 - Snih 1,500
759 - Vitr pFicny L 0,900
NK_KZS20 |Unosnost |ZS1 - Vlastni tiha 1,350
ZS2 - Stalé zatizeni 1,350
7S5 - Reakce od 1D (stalé) P 1,350
757 - Snih 1,500
ZS10 - Vitr pFiEny P 0,900
NK_KZS21 |Unosnost |ZS1 - Viastnf tiha 1,350
ZS2 - Stalé zatizeni 1,350
ZS3 - Reakce od JD 1,350
(stalé)_prostredni sloup
ZS7 - Snih 0,750
ZS9 - Vitr pFigny L 1,500
NK_KZS22 |Unosnost |ZS1 - Vlastni tiha 1,350
7S2 - Stalé zatizeni 1,350
ZS4 - Reakce od D 1,350
(stalé)_krajni sloupy
757 - Snih 0,750
ZS9 - Vitr pficny L 1,500
NK_KZS23 |Unosnost |ZS1 - Vlastni tiha 1,350
ZS2 - Stalé zatizeni 1,350
ZS6 - Reakee od 1D (stalé) L 1,350
ZS7 - Snih 0,750
Z59 - Vitr pFiecny L 1,500
NK KZS524 | Uncsnost [ ZS1 - Viastni tiha 1,350
752 - Staié zatizeni 1,350
Z55 - Reakce od iD (stalé) P 1,350
Z57-- Snih 0,750
7510 - Vitr pFiEny P 1,500
NK_KZS25 |Unosnost |ZS1 - Viastnf tiha 1,350
ZS2 - Stalé zatizeni 1,350
ZS3 - Reakce od JD 1,350
(stalé)_prostredni sloup
ZS8 - Snih - navati 1,500
ZS9 - Vitr pFigny L 0,900
NK_KZS26 |Unosnost |ZS1 - Vlastni tiha 1,350
7S2 - Stalé zatizeni 1,350
ZS4 - Reakce od D 1,350
(stalé)_krajni sloupy
758 - Snih - navati 1,500
ZS9 - Vitr pficny L 0,900
NK_KZS27 |Unosnost |ZS1 - Vlastni tiha 1,350
7ZS2 - Stalé zatizeni 1,350
ZS6 - Reakee od 1D (stalé) L 1,350
ZS8 - Snih - navati 1,500
759 - Vitr pFicny L 0,900
NK_KZS28 |Unosnost |ZS1 - Vlastni tiha 1,350
ZS2 - Stalé zatizeni 1,350
7S5 - Reakce od 1D (stalé) P 1,350
7S8 - Snih - navati 1,500
ZS10 - Vitr pFiEny P 0,900
NK_KZS29 |Unosnost |ZS1 - Viastnf tiha 1,350
ZS2 - Stalé zatizeni 1,350
ZS3 - Reakce od JD 1,350
(stalé)_prostredni sloup
ZS8 - Snih - navati 0,750
ZS9 - Vitr pFigny L 1,500
NK_KZS30 |Unosnost |ZS1 - Vlastni tiha 1,350
7ZS2 - Stalé zatizeni 1,350
ZS4 - Reakce od D 1,350
stalé)_krajni sloupy
Z58 - Snih - navati 0,750
Z59 - Vitr pricny L 1,500
NK_KZS31 | Ungsriost | Z51 - Vigstni tiha 1,350




ZatéZovaci stavy

[ ] . —
7S2 - Stalé zatizeni 1,350
Z56 - Reakece od 1D (stalé) L 1,350
Z58 - 5nih - navatf 0,750
I Z5¢ - Vitr pFieny L 1,500
NK_KzS32 |Unosnost |ZS1 - Viastni tiha 1,350
ZS2 - Stalé zatizeni 1,350
7S5 - Reakce od 1D (stalé) P 1,350
758 - Snih - navati 0,750
Z510 - Vitr pficny P 1,500
NK_KZS33 |Unosnost |ZS1 - Vlastni tiha 1,350
ZS2 - Stalé zatizeni 1,350
ZS3 - Reakce od D 1,350
(stalé)_prostredni sloup
ZS7 - Snih 1,500
ZS11 - Vitr podélny 0,900
NK_KZS34 |Unosnost |ZS1 - Viastni tiha 1,350
ZS2 - Stalé zatizeni 1,350
Z54 - Reakce od ID 1,350
(stalé)_krajni sloupy
ZS7 - Snih 1,500
7511 - Vitr podélny 0,900
NK_KZS35 |Unosnost |ZS1 - Vlastni tiha 1,350
ZS2 - Stalé zatizeni 1,350
ZS6 - Reakee od 1D (stalé) L 1,350
ZS7 - Snih 1,500
ZS11 - Vitr podélny 0,900
NK_KZS36 |Unosnost |ZS1 - Viastnf tiha 1,350
ZS2 - Stalé zatizeni 1,350
7S5 - Reakce od 1D (stalé) P 1,350
757 - Snih 1,500
ZS11 - Vitr podélny 0,900
NK_KZS37 |Unosnost |ZS1 - Vlastni tiha 1,350
ZS2 - Stalé zatizeni 1,350
ZS3 - Reakce od D 1,350
(stalé)_prostredni sloup
ZS7 - Snih 0,750
ZS11.-Vitr podélny 1,500
NK_KZS38 | | Unosnost | | Z51 - Viastni tiha 1,350
Z52 - Stalé zatizeni 1,350
Z54 - Reakce od JD 1,350
(stalé)_krajni sloupy
757 - Snih 0,750
7511 - Vitr podélny 1,500
NK_KZS39 |Unosnost |ZS1 - Vlastni tiha 1,350
ZS2 - Stalé zatizeni 1,350
ZS6 - Reakee od 1D (stalé) L 1,350
ZS7 - Snih 0,750
ZS11 - Vitr podélny 1,500
NK_KZS40 |Unosnost |ZS1 - Viastnf tiha 1,350
ZS2 - Stalé zatizeni 1,350
7S5 - Reakce od 1D (stalé) P 1,350
ZS7 - Snih 0,750
ZS11 - Vitr podélny 1,500
NK_KZS41 |Unosnost |ZS1 - Vlastni tiha 1,350
7ZS2 - Stalé zatizeni 1,350
ZS3 - Reakce od D 1,350
(stalé)_prostredni sloup
7S8 - Snih - navati 1,500
ZS11 - Vitr podélny 0,900
NK_KZS42 |Unosnost |ZS1 - Viastni tiha 1,350
ZS2 - Stalé zatizeni 1,350
Z54 - Reakce od ID 1,350
(stalé)_krajni sloupy
7S8 - Snih - navati 1,500
7511 - Vitr podélny 0,900
NK_KZS43 |Unosnost |ZS1 - Vlastni tiha 1,350
ZS2 - Stalé zatizeni 1,350
ZS6 - Reakee od 1D (stalé) L 1,350
ZS8 - Snih - navati 1,500
ZS11 - Vitr podélny 0,900
NK_KZS44 |Unosnost |ZS1 - Viastnf tiha 1,350
ZS2 - Stalé zatizeni 1,350
755 - Reakce od 1D (stalé€) P 1,350
758 - 5nih - navati 1,500
7511 - Vitr podélny 0,900
NK_KZS45 | Ungsriost | Z51 - Vigstni tiha 1,350
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ZatéZovaci stavy

[ | e
7S2 - Stalé zatizeni 1,350
752 - Reakce od D 1,350
stalé)_prostfedni sloup
758 - Snin - navati 0,750
7511 - Vitr podélny 1,500
NK_KZS46 |Unosnost |ZS1 - Vlastni tiha 1,350
7S2 - Stélé zatizeni 1,350
Z54 - Reakce od ID 1,350
(stalé)_krajni sloupy
ZS8 - Snih - navati 0,750
7511 - Vitr podélny 1,500
NK_KZS47 |Unosnost |ZS1 - Vlastni tiha 1,350
ZS2 - Stalé zatizeni 1,350
756 - Reakce od 1D (stalé) L 1,350
ZS8 - Snih - navati 0,750
ZS11 - Vitr podélny 1,500
NK_KZS48 |Unosnost |ZS1 - Viastni tha 1,350
7ZS2 - Stalé zatizeni 1,350
ZS5 - Reakce od 1D (stalé) P 1,350
7S8 - Snih - navati 0,750
7511 - Vitr podélny 1,500
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Pfriloha €. 3 — Vypocet kritického momentu v softwaru LTBeamN
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LTBeamN

v 1.0.3

CALCULATION SHEET

Lukas Hozman

LTBeamN

v1.03

Sloup 2

cticmn

| - PARAMETERS
1.1 - General parameters
Projected Lotal langth :

Initial discrefization of the beam :

1.2 - Material

Narme

Young modulus
Shear modulus -
Poisson factor

Density :

1.3 - Secfions

Alignment of sections

L=876m

g = 100 elements

Stesl

E = 210000 MPa
G = 80763 MPa
=03

= 7850 kgim?

Sloup 2 _
I
f i
1] [}
Figure 1. Profite in long with section numbers,
LTBeamN | “exssHommen - LTBeamN | ‘uké¥omman S
I cticm || U5 o cticm

- Section No. 1 HEA 450

Mbscissa fram the lefi end of the beam x=0m
Typ= In catalogus (OTUA)
300
5
=
b
K "5
§

Figurs 2 - Section o, 1 (HEA #50)

Main geometrical properties :

z =oem
£ =Z2cm
L = 63722 cmit
L = B465,3 cm?
L = 246,89 em* [Villelte)
L = 4154E46 cm®
Otner geometrical properties ©
A = 178,03 cm?
A, =12Eem? A,  =65TEcm?
Wy yap = 28964 om?®
Wy = 28064 cm? W, =6302zem?
Wy, =32153cm? W,  =96553cm?
Stifiness relaxations
i - Continuous
v Cantinuous
W - Cantinuous
w Cantinuous

- Section No. 2 : HEA 450

Abscissa from the left end of the beam -

Type:

x=876m

In catalegue (OTUA)

440

220

Figurs 3 - Sestion No. 2 (HEA 450)

Main geometrical properties ©

g =0em

b =22em

l, = 63722 cm®

I, = 24653 e

L = 246,88 cm? (Villelie)
" = 4,154545 o

Gtner geometrical properties

A = 178,03 emé

A, =1260m? A,  =857Bem?
Wy = 28884 cm?

Wiy = 28954 cm? W,  =83102cm?
Wy, =32153cm? W,  =98553cm?

Stifiness relaxstions

1] : Continugus
v Canfinucus
o - Confinuous
w Continuous
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LTBeamN Lukag Hozman . LTBeamN Lukd# Hozman
cticm ct

Stoup 2 Staup 2

Vertical position from the shear centre : z=0cm

1.4 - Lateral restraints
Restraint conditions:

o v Fixed
o Fixed
v Free
o Frae

ey —————

!
? 458 377

[1] &

R L e —

Figure 4 : Proiile in fong with restrain numbers

- Restraint No. 1 :

Type Fonclual
Abscissa from the lefi end of the beam x=0m
Vertical position from the shear centra : z=0cm

Restraint conditions

v Fixed
a Fixed
v Fixad
o Fixed

- Restraint No. 2 :

Type: Ponctual

Abscissa from the left and of the beam 489m
Wertical positien from the shear centre : z=0em

Resiraint conitions.

v Froea
n Free
W Frae
o Free

- Restraint No. 3

Type Ponclual

Abscissa from the |eft end of the beam x=BT7Em

LTBeamN Lukés Hozman . LTBeamN | LukisHoaman

Sloup 2 Sloup 2

15 Supports L6 - Loads

Type of |aading Internal

- Moment diagram :

Figure 5 : Prafile in fony

th suppart numbers.

- Support No. 1

Figure & : Moment diagram,

Abscissa from the left end of the beam :

Support conditions Active Yes
u Fixed
w Fixed Table 1 Moment dlagrem
W Fixed
x{m) M{xN.m)
- Support Ne, 2: m YT
Abscissa from the left end of the beam : x=876m 1,305 79,25
. 1,74 -76.08
Support conditions 261 B587
u Free
N 3915 0,11
w Fixed
W Free 4,785 5374
522 -50.56
522 [TH
5,985 149
5,985 06,88
6,846 171,84
7,492 228.23
8,138 26451
8,78 350,55




L TB eamN Lukag Horman

v1.0.3

Stoup 2

- Axial force diagram :

Active ©

Eccentric concentrated loads :

Mo load has been defined.

- Eccentric distributed leads :

Mg |oad has been defined,

Figurn 7 - Axial foreo diagram.

Ne

Tabls 2 : Awisi force disgram.

xim) N(kN)
o o
a7e o

v1.0.3

LTB eamN Lukds Hezman |

Stoup 2

Idn

LTB eamN Lukag Hozman

v1.0.3 Sloup 2

+

Figure & : Laters! displecament compopent of the shear centre {Mods 1).

Figurs 11 Langitucingl rotation

e (Mode 1)

12 Warming compopant of the shoar contro (Modo 1l

LTB CALCULATION

Requasted number of modes. 1
Blocked moment diagram Mo
Blocked axial force diagram : MNe

I.1- LTE modes

Tahis 3 LTH modss

[Mote | 1o | Mo [ oMl | Npper BN | xiNlim

| 1 | 14,42 \ 5182.5 | 8,78 | 0 | 8,76

1.2 - Mode shapes

- Mode 1
Table 4 - Made 1,
[ ot [ v [ M fm [ i | N BN [ aNim |
| 1 [ e ] 5182, | 8,76 | 0 | 8,78 |

Figure & ' Made shaps in 30 (Mode 1)
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LTBeamN

v1.0.3

CALCULATION SHEET

Sloup 3

Lukas Hozman

LTBeamN

w103

Slaup 3

| - PARAMETERS
1.1 - General parameters
Projected Latal length :

Initial diseretization of the beam

1.2 - Material

Narme :

Young medulus
Shear modulus -
Paisson factor

Density -

1.3 - Sections

Allgrment of sections

L=876m

Mgy = 100 elements

Steel

E = 210000 MPa
G = 80768 MFa
v=03

[+ = 7850 kgim?

Tep

Figure 1 : Profite in long with Section numbers.

Lukag Hozman

LTBeamN

vio3 3

Lukis Hozman

LTBeamN

v1.03 5 3

- Section No. 1: HEA 600
Abscissa from the lefl end of the beam

Typs

x=0m

In catalegus (OTUA)

580

295

Figure 2 Section No. 1 (HEA 800].

Main geometrical properties

2g =0em

£ =29,5¢cm

"r = 141208 cm*

L = 11271 em*

L = 404 86 cm’® (Villette)

L = 8,995E46 cm®
Otner geometrical properies |

A = 226 46 cm?

A = 150 cm®

Wy yp = 97867 em?
Wy = 17867 cm?

Wy,  =53804cm?
Stiffness relaxations

i - Confinuous

W Continuous

W - Continuous

w Continuous

A,  =#sa2iem?
Wy, o =TE1A2 ::m:
Wiz = 1155.7 cm

- Section No. 2 : HEA 600
Abscissa from the left end of the beam

Type

x=876m

In catalogue (OTUA)

580

205

Figurs 3 - Sestion No. 2 (HEA 608)

Main geometrical properties :

zg =0em
£ =2860om
l, = 141208 em*
L = 11271 cm#
L = 404,66 em* (Villetie)
L, = 8,995E+6 cm®
Other geometrical properties
A = 226,46 cmd
Ay = 160 cm?

W mup = 47867 e
Wy = 4TEET cmi?

Wy,  =53804cm?
Stiffness relaxations :

i - Continuous

v Caontinuous

W - Continuous

w Continuous

A, =BT cm?
W,, =75id2 L:m::
Wy, = 11557 cm

16




Lukad Hozman Lukas Hozman
LTBeamN ct - LTBeamN ct -
N Sloup 3 N Sloup 3
Wertical position from the shear centre © z=0cm
1.4 - Lateral restraints
Restraint conditions
B8 v Fixed
o Fixed
v Free
W Free
.
i
298 77 T
E
Figurs 4 | Prafila if fong with mbers
- Restraint No. 1
Type Panctual
Abscissa from the left end of the beam : x=0m
Vertical position from the shear cantre z=0cm
Reslraint conditions
v Fixed
i Fixed
v Fixed
[ Fixed
- Restraint No. 2 :
Type: Panctual
Abscissa from the |eft and of the beam : x=499m
Vertical positien fram the shear centre Gem
Resiraint conditions
W Fixed
1] Frae
v Frae
W Free
- Restraint No. 3 :
Type Panctual
Abscissa from the |&ft end of the beam : x=876m
Lukas Hozrman Lukag Hozman
LTBeamN Ct - LTBeamN Ct -
v Stoup 3 N Sioup 3
L5 - Supports L6 - Loads
Type of loading Internal
- Moment diagram
|
|
BTS
Figure 5 ! Profie in 1ong with SUppoR Ambes
- Suppert No. 1 :
Abscissa from the laft end of the beam : x=0m Figur 6 + Moment diagram
Support conditions Acdive Yes
u Fixed
w Fixed Table 1 Mament diagram.
W Flxed
x(m) M{xN.m)
- Support No. 2 :
] 457,84
Abscisea from the left end of the beam : x=876m 1305 308 95
1,74 269,33
Support conditions
u Free 2,61 160,08
w Fixed 3,045 -10,47
W Free 3915 11,24
4,35 38,37
g22 137,59
5322 89,13
577 162,59
6,603 380,02
7,385 508,09
8,077 E56, 16
87e 853,57

17




Lukdg Hozman

LTBeamN

v1.0.3 Sioup 3

LTBeamN

Lukag Hozman

v1.03

Staup 3

- Axial force diagram

Active

Eccentric concentrated loads ;

Mo laad has been defined,

- Eccentric distributed loads

Ma |oad has been defined,

Figuro 7 ¢ Auiad Foreo diagram

Ne

Tabie 2 : Axisi force disgeam.

ximj N{kN)
0 0
8,76 o

Lukag Hozman

LTBeamN

v1.0.3 Stoup 3

Figure §  Laters! displacament compapent of the shesr cenfre (Mods 1)

~

-. e

Figura 10 : Fotation in laters! fexure companant of the shaar centre (Made 1),

Figure 11 Langiludinal ratit:

cantre (Mode 1),

12 . Warping compopent of the shear centra (idode T)

Il - LTB CALCULATION

Requested number of modss 1
Blocked moment diagram No
Blocked axial force diagram : Ne

I.1-LTE modes

Tahis 2 LTE modss

[[(wote | ww [ Momatnml [ st | Nk [ tgm |
| 1 | maos | 7002,8 | 8,78 | 0 | 8,76 |
1.2 - Mode shapes

= Mode 1
[ oae Vo | Mg ONm [ s m [ N 0 [ aNam
| 1 I 70028 | 8,76 | 0 | 8,76 |

Figure & ' Made shape in 30 (Mode 1)
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LTBeamN

v1.0.3

CALCULATION SHEET

PFigle 1

LTBeamN

Lukag Hozman .

| - PARAMETERS

1.1 - General parameters

Projected latal length L=282%m

Initiz| discretization of the beam My = 100 elements

1.2 - Material
Narme : Stesl
Young modulus E = 210000 MPa
Shear modulus G = B07&S MFa
Paisson factor v=03
Density = 7850 kgim?
1.3 - Sections
Alignment of sections Top
2029
1 ]
e
oss | s ¥
& @

Figure 1 ; Froflie in iong with sechion numbers,

LTBeamN

Lukas Hozman o

LTBeamN

Lukas Hozman "

- Section No. 1 : IPE 750x137

Abscisea from the left end of the beam ¥x=0m

Type: In catalogue (OTUA)

753

700

728

Figurs 2 : Section No. 1 (IPE PSx137),

Main geometrical properties

zg =-0,3387 om
2 = 72,38 om

I, = 747306 em*

I, =7752,9 cm#

! = 222,25 cm (Villette}
[% = 2,653E47 em®

Other geometrical properiies

A =299,08 em?

Ay =13413em? A, =1T34cm?
Wy = 10250 cm?

W,y = 10323 cm? W,, -58857cm?
Wy,  =12408cm? W, =931 cm?

Stifiness relaxations :

i Conlinucus

v Continuous
I Continuous
w

- Section No. 2 ; IPE 750x137

Abscisea from the left end of the beam x=488m
Type In catalogus (OTUA)
243
e =
"
g —i 115

-

©

&

Figure 3 : Section No. 2 (IPE 750x137).

Main geometrical properties

2 =0cm
25 7,65 cm
g.' 58878 cm*
L = 51858 cm*
L 137,11 cm* (Viletle)
L, 6,996E+6 cm?
Other geometrical properies
A = 174,58 cm?
A = 89,42 cm? A, =82 5cm?
W = 4296,4 co?
i = 246,84 cm? W,, =-38284cm?
Wy,  =48852em? Wy, =61408cm?

Stiffness relaxations :

i Continuous
v Cantinueus
W Continuous
w Continuous
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Lukag Hozman

LTBeamN

vied Piice 1

Lukag Hozman

LTBeamN

rhea Pricte 1

ct

Imn

- Section No. 3 : IPE 750x137

Abscissa from the |eft end of the beam

Type

®=2441m

In catalegus (OTUA)

b

Figure 4

Main geometrical propertiss

g =0om

ER = 37,65 em

l' = 159878 cm*

L = 51659 et

L = 137,11 em? (Viketts)

L, = 6,906E+6 cm®

Otner geometrical properties

—f 118

WES

Section No. 3 (IPE 750x137).

- Sectien No. 4 ; IPE T50x137

Abscisea from the left end of the beam

Type

®=2829m

In catalogus (OTUA)

251

753

1453

]
728

Figurs 5 - Section No. 4 (IPE 750x137)

Main geometrical properties

2z =-0,3387 cm

2 =72.3% em

l = 747306 cm*

I =7752,9 em*

L = 222,25 em* (Villelte)
L, = 2,653E47 em®

Otrer geometrical praperties

A = 174,59 cni
Ay = 59,42 om? A, =825 cm?
Wopyoup = 42464 c»«z
Wy op = 42464 m-ﬁ W, =39284 om
Wy,  =4EE52om Wy,  =sl408em?
Stifiness ralaxations :
] Continucus
v Continuous
W Continuous
w
Lukas Hozman
e cticm
vies phcte 1
L4 - Lateral restraints
2029
[ |
— |
I
*J 01 589 Lylm 58 |n_ms 13 poaz s.& %uns
0T 3 6| [ [ [ 10 |

Figure 6 * Profile in long with restraint numbers

- Restraint No. 1

Type
Abscissa from the left end of the beam
Vertical position from the shear centre :

Restrainl condilions

v Fixed
o Fixed
v Frae
o Free

- Restraint No. 2 :

Typs
Coordinates of the left end .
Abscissa from the left end of the beam
Vertical position from the shear centre
Coordinates of the right end
Abscissa from the left end of the beam
Vertical position from the shear centre

Resfraint conditions.
v Fixed

Panctual
x=0m

z=0cm

Continuous

X =001 m

z,=732¢em

A = 208,08 em?
By = 134,13 em? A,  =1734cm?
Wy ymp = 10250 om?
Wy = 10323 om® W,, =58857 o
Wy, = 12408 cm? W, =931 cm?
Stiffinass relaxations :
] Continuous
v Continueus
N Continusus
w Continucus
Lukasg Hozman
R cticmn
viea pricte 1
] Fres
v Free
- Restraint No. 3 :
Type Ponctuzl
Abscissa from the laft end of the beam : x=5803m
Veriical position from the shear cenire : z=0cm
Restraint conditions
v Fixed
] Free
v Free
1} Free
Restraint No. 4
Type Continuous
Coordinates of the |eft end :
Abecissa from the |eft end of the beam : #y

Wertical position from the shear centre

GCoordinates of the right end :

Abscissa from the left end of the beam :

Wertical position from the shear centre

Restraint conditions

v Fixed
] Free
v Free

- Restraint No. 5 :

Type

Abscissa from the left end of the beam :

Vertical position from the shear centre ©

Resiraint conditions

v Fixed
[ Free
v Free
i Froe

%=1171m

7.65cm

Ponctual
#=1173m
z=0cm
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vie3 Pritle 1

Lukag Hoxman

LTBeamN

V183 Pridle 1

Coardinates of the left end :
Abscissa from the left end of the beam
Vertical position from the shear cantre
Coordinates of the righl end
Abscissa from the left end of the beam
Vertical position from the shear centrs :

Restraint conditions

v Fixed
] Free
v Free

- Restraint No. 7 :

Type

Abscissa from the left end of the beam :

Vertical position from the shear centre

Rastraint conditions

v Fixed
W Free
v Free
W Free

- Restraint No. 8

Type:

Coordinates of the |eft end :

Abscissa from the left end of the beam

Vertical position from the shear cenre

Coordinates of the right end :

Apscissa from the left end of the beam

Vertical position from the shear cantre

Restraint conditions

X =1173m

2z, = 3786 em

17,53 m
z,=3785cm
Ponctual
x=17.56m
z=0om
Centinuous
X, = 17,66 m
z, = 3785cm
X, = 23,36 m
z,=3765em

Abscissa from the left end of the beam
Wertical position from the shear cenire

Restraint conditions.

v Fixed
] Free
v Free
o Free

- Restraint No, 10 ;

Type

Coordinates of the |eft end :
Abscissa from the left end of the beam
Vertical position from the shear cenfre

Coordinatss of the right end

x=2338m

z=0om

Continuous

v Fixed
] Free
v Frag
LTBeamN Luka Hozman .
1.5 - Supports
I T 7 ]
[— |
I
$ 2929 %
] &

Figure 7 : Profils in

- Suppert No. 1

Abscissa from the left end of the beam

Suppaort conditions.

u Fixed

w Fixed

w Free
- Support No. 2

Abscissa from the left end of the beam

Support conditions

u Free
w Fixed
w Free

wilh support aumbers

x=0m

x=2829m

Abscissa from the left end of the beam : ®, =2028m
Vertical position from the shear cenire z, =T7322cm
Restraint conditions
v Fixed
o Free
v Free
- Restraint No. 11
Typs Ponctual
Abecissa from the |eft end of the beam x=2929m
Wertical pasition from the shear centre | z=0cm
Restraint conditions
¥ Fixed
n Fixed
W Free
) Free
Lukas Hozman
Hea cticm
vies Pricte 1
L6 - Loads
Type of loading Internal
- Moment diagram *
Figure 8 : Moment dfagram.
Active Yes

Table 1. Moment diagram.

xim) M{EN.m)
] 10213
1,45 578,51
2418 475,25
4 183,04
4418 118,23
4838 4803
537 30,08
531 10834
6,35 170,13
a8 438,08
9,04 52078
0,83 568,34
132 621 56
14,17 61127
155 575.2
65 54082
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Lukdg Horman

Prigle 1

ct

i

Tabia 1 Mext) - Momant disgram.

- Eccentric distributed loads :

No |oad has been defined,

xim) M{kN.m)
17,59 483,96
19,08 32011
20,05 22778
2158 4572
205 -23.07
2348 -253.45
2488 -660,77
2785 -12433
2876 -1609,9
2929 -1658,2
- Axial farce diagram :
+
Figure § : Axial force diagram.
Active Ne
Tabis 2 : Axial lorce disgram.
wm) )
o 0
78,29 0
= Eccentric concentrated loads :
Mo |oad has been defined,
Lukag Hoxman
LTBeamN | LusisHomnan " LTBeamN
1.0.3
Ve pritle 1 c t ICI l ) " piidle 1
Il - LTB CALCULATION
Requested number of modes 1
Blocked momen diagram Ne
Blocked axial force diagram Ne +
Figurs 11 : Lateral displacemant campopert of the shear centre (Made 1.
The TAPER effect is taken into account
IL1 - LTB modes
Table 3. LTA modes.
[(woe [ v | Mo ®m [ Mt | N b [ |
[ [ 4s0s ] 51229 | 29,29 | 0 | 29,28 | +
Figure 12 - Fotation in laters! flexire companent of the shear centre (Mode 1),
Il.2 - Mode shapes
Mode 1
Tabla 4 - Mode 1,
[ wode [ o | Moweultml [ xMpgdiml | N 6N [ xigliml | +
\ 1 | 4,905 [ 81329 | 2929 | 0 | 29,29 | Figure 13 : Langitudingl rataion florsion) can it of the shear centre (Mode 1),
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CALCULATION SHEET

PFicle 2

Lukdg Hozman

LTBeamN

¥iaa Pritte 2

| - PARAMETERS
1.1 - General parameters
Projected lotal langth

Initial discretization of the beam

1.2 - Material

Name

Young modulus
Shear modulus
Foisson factor

Density

1.3 - Sections

L=2485m

Mgy = 100 elements

ol

Steel

E = 210000 MPa
G = 80756 MPa
v=03

3= 7850 kgim?

LTBeamN

Lukad Hozman =

Alignment of sections Top
2485
I i
—— |
1
* 4108 1644 2103 *
(1] H] 3] [#
Figure 1 ; Profiie in lang with section numbers.
Lukas Hozman
LBy cticmn
w103 Pritle 2

- Section No. 1 : IPE 600

Abscissa from the left end of the beam x=0m

Type In catalogus (OTUA)

5

150
2.81

5
57287

Figure 2 : Sectian No. 1 (IPE 600).

Main geometrical properties

2 =+0,2817 cm
I
| = 418959 cm*
I = 5084,6 cmé
L = 262,68 co® (Villette)
la = 1,068E+7 cm®
Other geometrical properies
A = 263,98 cm?
Ay = 1254 em? Ay = 148,78 cmé
Weyymp = 72742 o
Wy =73333cm? W,  =46224cm?
Wy, =873dem? W, =747 cm?

Stifiness relaxations

1] Continuous
v Coantinueus
] Cantinuous
w Continuous

- Section No. 2 : IPE 600

Abscissa from the left end of the beam

Typs

x=d 108 m

In catalegue (OTUA)

508

Figure 3 Seation No. 2 (IPE 600).

Mzin geometrical properies

zg =0cm
2 =30em

= 52083 emé
L = 3387,3 cmé
L = 165,38 o (Villette)
" = 2855545 e

Other geomelrical properties

A = 155,98 cm?
Ay =836 om?
Wiy = 30684 ci?
Wiy = 3069,4 cmd
Wy,  =36124cm?
Stfiness relexations :

i} Continugus
v Cantinucus
[ Continuous
w Continuous

301

Az

Wy, = 307,94cm?
= 2

Wy, =48565 cm
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Lukas Hozman

LTBeamN

vies Pridle 2

- Section No. 3 : IPE 600

Abscissa from the left end of the beam

Type

x=2056m

In catalegus (OTUA)

500
=

Figure 4 - Section No. 3 (IPE 600).

Main geometrical properties

zg =0cm
2 =30em

I, = 92083 e

I, =33873 ot

| = 165,38 o (Viletie)
L =2 859E45 cm®

Other geometrical properies

- Section No. 4 ; IPE 600

Mpscisea from the left end of the beam

Type

®=2465m

In catslogue (OTUA)

1150

Figure 5 - Section No. 4 (IPE 600).

Main geometrical properties

zg =-02817cm

zg =57.27 em

I, = 419858 em*

L = 50845 em®

L = 262,68 o (Villette)
" = 1,088E+7 e

Olner geometrical properties

550

572,67

A = 155,98 cm? A = 263,98 cm?
Ay =836 cm? Ay = 1264 em* A =148,78 cm?
W yaup = 20894 em? = 72742 cm?
Wy, = 20694 cm? W,, =30734c =7333,3 cm? W,, =4E224c
Wy,  =361z4em? Wy, =48565 om? =B8734,4 cm? Wy,  =T7IT47om?
Stffness relaxstions : Stifiness relaxations :
] Continuous n Continuous
v v Cantinuous
) Confinuous W Continuous
w Continuous w Continuous
Lukag Hozman Luka# Hozman
LTBeamN ct - LTBeamN Ct -
v Pritle 2 N Piitle 2
] Free
1.4 - Lateral restraints v Frae
sags - Restraint No. 3 :
Type Panctuz|
Abscissa from the left end of the beam x=4815m
!
ey
Vertical positien from the shear centre : z=0cm
4598 Jg.om a9 Jg.oas a8 Jg,m 488 %
T T 5 i T i = ] Restraint conditions
v Fixed
] Frae
v Free
1} Fres
Figure &  Praiife in long with restrainl numbers Restraint No. 4
Type Continuous
- Restraint No. 1
Coordinates of the |eft end ;
Type Ponctual
Abscissa from the left end of the beam % =4916m
Abscissa from the left end of the beam : x=0m
Vartical position fram the shear centre z, =30em
Vertical position from the shear cantra : z=0cm
Coordinates of the right end
Reslraint conditions
v Fixed Abscissa from the left end of the beam : %= 9,854 m
1] Flxed
% Frae Vertical position from the shear centre z,=30cm
[ Fres
Restraint conditions
- Restraint No. 2 : v Fined
Type Continuous ] From
v Free
Coordinates of the |eft end :
- Restraint No. 5 :
Abscigsa from the lefl end of the beam o0 m Type Ponetua|
Vertical position from the shear cenfre z, = 57,87 em Abscissa from the |eft end of the beam x=9856m
Coordinates of the right and : Vertical position from the shear contrs | z=0¢em
Abscissa from the left end of the beam X =4514m Resdraint conditions.
v Fixed
Vertical pasition from the shear centre z,=30cm n Free
v Free
Restraint conditions I Free

v Fixed
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LTBeamN Lukag Hozman . LTBeamN ]
ct cticmn
vida Pricle 2 m v Prile 2
Coordinates of the left end : Abscissa from the left end of the beam x=1574m
Abscissa from the left end of the beam %, = 9,856 m Vertical positien from the shear centre © z=0ecm
Wertical position from the shear centre 7, =30cm Resiraint conditions
v Fixed
Coardinates of the right end ] Free
v Frae
Abscissa from the left end of the beam =1479m o Free
Wertical position from the shear cenfrs z,=30cm - Restraint Ne., 10
Type Conlinuous
Restraint conditions
v Fixed Coardinates of the |eft end ;
] Free
v Free Abscissa from the lefl end of the beam : % =1875m
« Restraint No. 7 Vertical position from the shear centre z, =30 cm
Typa Panctual
Coordinates of the right end
Abscisea from the lefi end of the beam : x=14&m
Abscissa from the left end of the beam : X%, =2484m
Vertical position from the shear centre © z=0om
Vertical position from the shear cenfre z, = 51.97cm
Restraint conditions
v Fixed Restraint conditions
o Free v Fixed
v Frae ] Frae
i Fres v Frae
- Restraint No. 8 : - Restraint No. 11 :
Typ=: Continuaus Type Ponctuz|
Coardinates of the |eft end : Abscissa from the |=ft end of the beam =2485m
Abscissa from the left end of the beam =1481m Wertical pasition fram the shear centre : z=0cm
Vertical position fram the shear centre : z,=30em Restraint conditions
v Fixed
Coardinates of the right end fi Fixed
v Frae
Abscissa from the left end of the beam x,=1873m ) Free
Vertical positin from the shear centrs © 0em
Restraint conditions.
v Fixed
a Free
v Free
Lukdé Hozman Lukag Hozman
LTBeamN Ct H LTBeamN e ct H
ian (@] )
v Prigle 2 v Pritie 2
1.5 - Supports L6 - Loads
Type of loading Internal
- Moment diagram :
I T T |
— e |
t s i
[ 8]
Figure 7 Prafile in fang with supgor numbers
- Suppert No. 1 :
Abscissa from the laft end of the beam : Figurs & - Momant diagram
Support conditions Active Yes
u Fixed
w Fixed Table 1; Moment diagrsm
w Free
x(m} M{xN.m}
- Support No, 2 ;
Q -1380,7
Abscissa from the lelt end of the beam x=2485m 1222 0586
2,036 878,31
Support conditions. . .
u Free 2,629 -567,18
w Fixed 4,496 415,14
w Free 6,267 145,21
738 6.4
7615 18,35
8,064 64,87
5411 180,53
11,38 283 64
12,34 08
13,56 327,75
138 32818
15.69 29219
17,03 15,11
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Pritie 2

Lukad Hozman

LTBeamN

vi.e3 Pritle 2

cticmn

Tabis 1 (Next} - Momant diagram.

X(m} M(kN.m)
18,83 786
18,28 325
18,73 16,96
20,59 -125,1
23,45 -561,17
24,85 -B01,72

- Axial force diagram

Active

Figura § - Axial force diagram.

Mo

Table 2 : Arial force diagran.

x(m) N(EN)
0 ]
24,65 o

- Eccontric concentrated loads

Ma |oad has been defined,

- Eccentric distributed loads

Naload has been defined,

LTBeamN

v1.0.3

Lukag Hozman

Prigle 2

Figurs 11 Lataral displacement campopent of the shear centre (Mode 1),

Figure 12 * Fotation in latersi flexura companent of the shear centre (Moda 1)_

/N

Figurs 13 Langifudinal ratation (torsion) can

of fhe shear cantre (Mode 1)

14 - Warping compopent of the shoar cantre (Mode ).

Il - LTB GALCULATION

Requested number of modes 1
Blocked moment diagram No
Blacked axial force diagram : No
The TAPER effect is taken into account
.1 - LTB modes
Table 3. LT8 modes.
[[(mode T e [ Mg ttm [ MmN BN [ N |
[ [ 5802 | o | 0 | 0 |
II.2 - Mode shapes
Mode 1
Tabla 4 : Mode 1.
[ Mot [ i | Mopa®ml [ sl [ N BN [ xibgliml |
I 1 [ azes | 5802 | ) | a | o |
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Markyza

LTBeamN Lukas Hozman n
. cticn

| - PARAMETERS

I.1 - General paramefters
Projected lotal length

Initial discrefization of the beam

L=48m

Ny = 100 elements

1.2 - Material
Narie Stesl
Young modulus E = 210000 MPa
Shear modulus - G = 80768 MFa
Paisson factor w=03
Density : i = 7850 kalm?
1.3 - Sections
Alignment of sections Tep

(S

Figure 1 Prafiie in long with section aumbers,

Lukés Hozman

LTBeamN

v1.0.3

Markyza

Lukas Hozman

LTBeamN

v10.3

Markyza

= Section No. 1 : IPE 270

Abscissa from the left end of the beam : x=0m

Type In catalegus (OTUA)

270
@
Cl

135

Figure 2 Seeflon No. 1 (IPE 270).

Main geometrical properties
zg =0em

7 =135¢em

s =5789,8 et

L = 41987 cm*

L = 15,73 cm* (Villeite)
I = 70848 cm®

Other geometrical properties |

A = 45,95 cm?

Ay = 27,54 cm? Ay =22,14 cm?
Wiy yaup = 426,87 ci®

Wy =428.87 z"" w,, =622 :ma3
Wely =484 cm Wiz =096,35 cm’

Stiffness relaxations :
i - Continuous
v Continucus
W - Confinuous
w Continuous

- Section Ne. 2: IPE 270
Abscissa from the lefi end of the beam :

Typs -

x=48m
In catalogue (OTUA)
135
b
r 12
15
s
& 66
-
b

Figure 3 - Section No. 2 (IPE 271).

Main geometrical properties

zg =0em

7 =135¢cm

"r =5789,8 cm*

L = 418,87 cm®

L = 15,73 em* (Villette)
I = 70848 cm®

Other geometrical properes

A = 45,85 em?

Ay =27 54 cm? A =22 14 em?
Wiy yup = 42887 cmd

Wy iy = 428,87 cm? W, =822om?
Wy,  =4Baem® Wy,  =8685cm?

Stiffness relaxations

] * Continuous

v Cantinuus
I - Continuous

w Continuous
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Markyza

L4 - Lateral restraints

by —————

L
%I EE] % 1
[l B}

Figure 4 ! Prafite fri fong with restraint numbers,

- Restraint No. 1 :

1.5- Supports

X f 1

[z

Figure 5

- SupportNo. 1:

Preiils in fang with support pumbers

Type Panctual Abscissa from the left end of the beam x=0m
Abscisea from the left end of the beam ; x=0m Support conditions
u Fixad
Veriical position from the shear centre z=0cm w Fixed
w Free
Reslraint conditions
v Fixed - Support No. 2:
L] Fied Abseisea from the left end of the beam | x=39m
% Free
o Free Support conditions.
. u Free
- Restraint No. 2 : w Fixed
Type Panctuz| w Free
Abscissa from the |eft end of the beam : ®=38m
Vertical position from the shear centre z=0cm
Restraint conditions
v Fixed
1] Fixed
v Free
o Free
Lukd# Hozman Lukag Hozman
LTBeamN Ct - LTBeamN Ct 5
v Markyza v Markyjza
1.6 - Loads
Type of loading Internal
- Moment diagram :
+ +
Figure 7 - Avial forcs diagram
Active No
Tabls 2 Awisl farce disgeam.
x(m) N{kN)
Figure & : Moment diagram. ° 0
Active Yes 48 0

Table 1. Moment diagram.

xim) PN m)
o a
0,445 2283
0,862 8.9
1778 52,17
2657 42.54
3,556 12.74
4,001 8,88
4,501 214
49 0

- Axial force diagram

- Eccontric concentrated loads

Mo |oad has been defined,

- Eccentric distributed loads :

Maload has been defined,
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LTBeamN ct - LTBeamN ct -
iKh KN
v Markjza N Markyza
Il - LTB CALCULATION
Requested number of modes 1 —
~.
Blocked moment diagram No ~—
—~
Blocked axial force diagram : Ne T —
Figure § : Laters! displacement compepent of the shaar centre {Mode 1).
1.1 - LTE modes
Tabls 2: LT8 modss.
[ wote [ e [ Ml [ xt)iol [ N 0N [ sl |
I 1 [ zma | 12358 | 1,764 | 0 | 1,764 |
1.2 - Mode shapes Figure 10 : Rotation in latsral fexure component of the shear centre (Mode 1),
- Made 1
Table 4 - Made 1,
| Mads | Mer | My er BEN.M] ‘ XM [m] | Ny [KN] | 2N, ) [m] |
K [ e | 1236 | 1,764 | [l | 1,764 |
Figure 11 Langitusing! rotation flersion) companent of the shear canire (Mods 1),
——
.

Figure 8 ' Madda shaga in 3D (Mods 1)

Figurs 12 - Wamping compopent af the shear centre (Mode Tl
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Krajni sloup Stitové vazby 1

Lukas Hozman

LTBeamN

v10.3
Krajni stoup titavé vazby 1

| - PARAMETERS
1.1 - General parameters
Projacted tatal langth :

Iniial discrefization of the beam

1.2 - Material

Name

Young modulus
Shear modulus.
Paisson factor

Density

1.3 - Sections

Alignment of sections

L=876m

ny = 100 elements

Steel

E = 210000 MPa
G = 80768 MPa
v=03

= 7850 kgim?

Figure 1 ; Profie i

g with sechon numbers

Lukdg Hozman

LTBeamN

v1.0.3

Krajni stoup Stitawé vazby 1

Lukag Hozman

LTBeamN

v1.0.3

Krajni sloup étitové vazby 1

- Section No. 1 : HEA 200

Abscissa from the lefi end of the beam x=0m
Type In catalogus [OTUA)
200
g
1"

95

ire 2: Section No. 1 (HEA 260).

Main geometrical properties

g =0cm
N =95¢m

I, 36822 co®

L 335,5 cm*

L 0,28 em* (Villette)
L = 108176 cm®

Oither geametrical praperties

A = 53,83 cm?

Ay 0 em? Ay = 18.08 em?
em?

Wi ysup = 388,85 o

Wy = 38885 cm? W,, =13356cm?

Wy,  =42848cm? W,,  =Z203B2cm?

Stiffness relaxations :

n Continucus
v Continucus
W Continuous.
w Cantinucus

- Section No. 2 : HEA 200

Abscissa from the left end of the beam x=876m
Type In catalogue [OTUA)
200
g

180

95

Figurs 3 - Section No. 2 (HEA 200).

Main geometrical properies

zg =0cm
2z =85¢m

L,' = 36822 em’

I = 1335,5 cmé

L = 20,28 cm* (Villette)
b = 108176 em®

Otner geometrical properties

= 53,83 cm?
= 40 cm?
= 388 65 em?
A = 388,85 em?
Wy, = A284Bem?
Stifiness relaxations :
i Continucus
v Continueus
o Continuous
w Cantinucus

Ay = 18,08 cm?

W, 23,55 om?
- 2

Wy = 20382cm
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Krajni sloup Stitové varby 1

LTB eamN Lukag Hozman

1.0.3
" Krajni sioup &titowe vazby 1

1.4 - Lateral restraints

Figuree 4 ! Prafile i long with rastrainl pumbers,

Restraint No. 1 :

Type

Abscissa from the left end of ihe beam :
Verfica| position from the shear centre

Restraint conditions

v Fixed
] Fixed
v Free
[ Free

- Restraint No. 2

Type

Abscissa from the |eft end of the beam

Wertical position from the shear centre :

Restraint conditions

v Fixea
" Free
v Free
) Free

- Restraint No. 3
Type

Abscissa from the left end of the beam :

Panctual

x=0m

z=0cm

Ponctus|

x=575m

z=0cm

Panctual

x=876m

Vertical position from the shear centre z=0cm

Restraint conditions:

v Fixed
[ Fixed
v Free
o Free

LTB eamN Lukad Hozman

v1.0.3

LTB eamN Lukad Hozman

1.0.3
Krajni sloup $titové vazby 1 N Krajni sloup Stitove vazby 1
1.5 - Supports 1.6 - Loads
Type of loading Internal

1
T‘- 137E=14

E

Figure 5 Prafile in fang with suppart numbers

- Support No. 1 :

Abscissa from the left end of the beam

Support conditions.

u Fixed
w Fixed
w Free

- Support No. 2 :

Abscissa from the left end of the beam

Support conditions.

u Fixed
w Fixed
w Free

x=0m

x=878m

- Moment diagram :

Figure & : Moment diagram.

Active Yes

Table 1 Moment dagrem.

xim) M{N.m)
0 0

261 26
4,785 478
522 518
5,602 221
5,985 0,78
6,846 744
7,708 EVET)
876 2419

- Axial force diagram
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v1.0.3

Krajni sloup $titové varby 1

Figura 7 - Axial force diagram

Active No

Table 2 ; Avial force disgram.

xirm) NRN)
[+] 0
878 0

- Eccentric concentrated loads :

Ma |oad has been defined,

- Eccentric distributed loads :

Mo load has been defined,

Il - LTB CALCULATION

Requested number of modss.
Blocked moment diagram

Blocked axial force diagram

i1 - LTE modes

Table 2: LT8 modss.

No

Ne

[[(woee | we | Mt [ agim [ N [ i
I 1 [ imsa ] 400,07 | 8,78 | B | 8,76 |
N.2 - Mode shapes
- Mode 1
jo 4 Mode T,
[ Mot | we | Mt [ )il [ N 0N [ NI |
L0 ] mse T wmar | 878 | o | 876 |

LTBeamN

v1.0.3

Lukag Hozman

Krajni sloup Stitové vazby 1

Figure © : Laters! isplacement compopant af the shear centrs (Mods 1).

Figuire 10 : Rotation

latersl flexure somponent of the shear centre (Mode 1),

Figure 11 Longifucina! ofs

Figure 8 Mo shape in 50 (Mode 1)
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| - PARAMETERS

1.1 - General parameters

Projected latal length :

Initial discretization of the beam :

1.2 - Material

L=8T6m

Ny = 100 slements

CALCULATION SHEET

Prostfedni sloup Stitové vazby 2

Narmie : Stosl

Young modulus E = 210000 MPa

Shear modulus G = 50768 MPa

Paisson factor w=03

Deansity = 7850 kgim?
1.3 - Sections

Alignment of sections @ Tep

Figure 1 Profife in fong with section numbers,

LTBeamN Lukas Hazman .
w103 Prostredni sioup &titovi vazby 2 C t m
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Lukas Hozman
LTBeamN ’ Ct -
Prostfedni sloup $titové vazby 2
- Section No. 1 : HEA 200
Abscissa from the left end of the beam x=0m
Type - In catalogue [OTUA)
200
E}
18
Ed 45
&
Figurs 2: Section No. 1 (HEA 200).

Main geometrical properties

zg =0Dem

25 =g95em

L = 38822 e

I, = 13255 omé

L = 20,28 cm* (Villette)

b = 108176 cm®
Otrer geometrical properiies |

A = 53,83 cm?

Ay = 4D cm? A, = 18,08 em?

Wepyuup = 388,85 o

', = 388,85 cm? W, = 13355cm?
Wy, =d2848cm? W, = 2032w’

Stifiness relaxstions :

i} Continuious
v Cantinuous
o Continuous
w Continuous

- Section No. 2 : HEA 200

Abscissa from the left end of the beam x=8.76m
Twps In catalogue (OTUA)
00
|
18
g 65
]

Figurs 3 : Section No. 2 (HEA 200).

Main geometrical properties

zg =0cm

I =9,5cm

| =3692,2 em*

l = 13255 cm*

L = 20,28 cm* (Villette)
W = 108176 cmf

Other geometrical properties

= 53,83 cm?

=40 cm? Ay
=388 65 em?

= 388 65 om? W,

= 429,48 o W

=18,08 cm?

= 133,55 om?
= 203,52 em?

Stifiness rslaxations :

1] Continuous
Continuous
I Continuous
w Continuous
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1.4 - Lateral restraints

Lukag Hozman

LTBeamN

v Prosthedni sioup Stitové vazby 2

cticmn

Wertical position from the shear centre z=0cm

Resiraint conditions

BTH v Fixed
o Fixed
v Free
[ Free
1 I
299 J_ 377
(] 5] 8]
Figure 4 | Profil in long Witk FEstraimnt numbers
- Restraint No. 1
Typa Fonctual
Abscissa from the lefi end of the beam : x=0m
Vertical positicn from the shear centre z=0cm
Restraint conditions
w Fixed
] Flxed
v Frae
o Free
- Restraint No. 2 :
Type Fonctual
Abscissa from the |eft end of the beam : x=489m
Ventical position fram the shear centre : z=0cm
Restraint conditions
v Fixed
f Free
v Fres
) Free
- Restraint No. 3
Type Panctual
Abscissa from the |eft end of the beam : ¥=BTEmM
Lukasg Hozman Lukas Hozman
LTBeamN ct = LTBeamN -
Prostiedni sloup Stitovd vazby 2 Prostfedni sloup Stitové vazby 2
1.5 - Supports 1.6 - Loads
Type of loading Internal

I
BT f‘ 137E=18

H]

Figure 5 Profile in iong with support numbers

- Suppeort No. 1

Abscissa from the laft end of the beam :

Support conditions.

u Fixed
w Fixed
w Free

- Support No. 2

Abscissa from the left end of the beam

Supper conditions

u Fixed
w Fixed
w Free

x=0m

Xx=876m

- Moment diagram :

Figure & : Moment diagram.

Active Yes

Table 1 Moment diagram

x{m) M{xN.m)
o a
261 082
4,785 EEZ
522 -1.87
564 -0.72
6,06 0,43
59 272
7.74 501
875 544

- Auxial force diagram :
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Prostiedni sloup $titové vazby 2 v1.03
Il - LTB CALCULATION
Requested number of modes 1
Blocked moment diagram Ne
= Blocked axial force diagram : No
+
0.1 - LTB mades
Tabie 37 LT8 modss
wose | | Vi b [ e [ Nk m |
Figura 7 : Axial force diagram. | Ver "‘“"-rl | (Mpay) ) max,cr [Ny rmﬂmJ Im)
| 1 4803 | 405,35 | 8,76 | 0 | 8,76 |
Active

Tabis 2 Alal force diagram.

() NN
o a
876 o

- Eccentric concentrated loads :

No |oad

has bean dafined,

- Eccentric distributed loads :

Noload has been defined,

LTBeamN

v1.0.3

Lukas Hozrman

Prostfedni sloup Stitové vazby 2

Figure # : Laters! cisplacement compopent of the shesr cantre {fdode 1

Figure 11 Langiftding! rotation

of the shear centre (Mode 1)

'8 12 - Warping compopsnt o the shoar cantrs (Modo 1),

1.2 - Made shapes

-Mode 1

Table 4 Mode 1,
| Mods | Ver ‘ LT | XM, ) [m] ‘ [ — | %N ) [M] |
[ 4803 | 405.35 | 878 | [l | 8,76 |

Figure & * Moo shaps in 30 {Made 1)
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LTBeamN Lukag Hozman -
Vs Krajni stoup §titové vazby 3 C t m
| - PARAMETERS

1.7 - General parameters

Projected lotal length :

Initial discretization of the beam

1.2 - Material

Narme :

Young modulus
Shear modulus
Paisson factar

Density

1.3 - Sections

Alignment of sections

L=876m

Ny = 100 elements

ol

Steel

E = 210000 MPa
G = 80788 MPa
v=03

o= 7850 kgim?

Figure 1 : Frofiie i long with sechon numbers

LTBeamN Lukad Hozman -
cticmn

Krajni sioup Stitové vazby 3

Lukas Hozman

LTBeamN

v1.0.3

Krajni sloup $titavé vazby 3

- Section No. 1 : HEA 200

Abscisea from the left end of the beam X=0m
Typs |n catalogue (OTUA)
200
g
1"
il 65
&

i 2 - Section No. 1 (HEA 200).

Main geometrical properties

zg =0em
Zg =95em
= 3592,2 emt
ly = 13355 omé
L = 20,28 am* (Villette)
W = 108176 cm®

Gt geomelrical properies

A = 53,83 em?
A, =40cm? A, =1808em?
Wy yup = 38885 cm?

= 388,65 om? W,, = 13355cm?
Wy, =42848cm? W,  =20352cm

Stifness relaxations :

1] Continuous
v Continueus
o Confinuous
w Continuous

- Section No. 2 : HEA 200

Abscissa from the left end of the beam x=87Em
Type In catalogue (OTUA)
200
E 85
2
Figurs 3 - Section No._ 2 (HEA 200)

Main geomstrical proparties

zg =Dem

25 =95em

l, = 36822 e

L =1335,5 cm*

L = 20,28 em* (Villette)

L = 108176 em®
Other geometrical propartiss

A = 53,83 em?

Ay = 40 em? A, = 18.08 em?

em?

Wiy, o = 38865 cov

W, = 388,85 cm? W,,  =13355cm?

Wy, =42948cm? Wy,  =20882cm?

Stifiness relaxations :

i} Confinuous
v Caontinucus
W Confinuous
w Continuous
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Vertical position from the shear cantre z=0em
L4 - Lateral restraints
Resiraint conditions
v Fixed
o Fixed
v Free
[} Free
I |
495 aTT
[ &
Figure 4 Profile in fong with restraint numbers
- Restraint No. 1
Type Panctual
Abscissa from the |eft end of the beam : x=0m
Vertical position from the shear centre : z=0cm
Restraint conditions
v Fixed
[£] Fixed
v Frae
I Free
- Restraint No. 2 :
Typs Fonctual
Abscissa from the left end of the beam : x=488m
Vertical positien from the shear centre : z=0cm
Restraint conditions
v Fixed
] Frae
v Free
[ Free
- Restraint No, 3 ;
Type Panctual
Abscissa from the |eft end of the beam : x=876m
Luka# Hozman Luka# Hozman
LTBeamN e Ct - LTBeamN Ct =
v Krajoi sloup Stitové vazby 3 v Krajni stoup Stftové vazby 3
1.5 - Supports 16 - Loads
Type of loading Internal
- Moment diagram
1 I
1 A37E=14
] &
Figure 5 Prafil in fang with support numbers
- Suppert No. 1 :
Abscissa from the laft end of the beam : x=0m Figure & - Moment diagra.
Support conditions. Active Yes
u Fixed
w Fixed Table 1 : Moment diagram.
w Free
xim) M{kN.m)
-5 it No. 2
upport No. 5 5
Abscissa from the left end of the beam : x=8.76m 261 004
4,785 75
Suppart conditions. = =
u Fleed ¥ ~
" Fixed 577 -184
w Free 6,231 -13,05
7,154 238
7,385 0,33
8 8,35
876 18,05

- Axial force diagram :
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Il - LTB CALCULATION
Requested numiber of modss 1
Blocked momenl diagram Ne
— — Blocked axial force diagram No
+ +
N.1-LTB modes
Tabi 3 - L T8 modes
voas | T m |
Figurs 7 : Avial force diagram | Hler maer [KN.M] (M) ] Imacr [EN] XN} [
I 1 [ e | 282,38 | 8,76 | 0 | 8,76 |
Active No
Tabls 2 : Axial force diagram. 1.2 - Mode shapes
x(m) RNy mode 1
o 0
&76 o
Tabie 4 Mode 1,

- Eccontric concentrated loads : | Moxis | Ver ‘ Mo er KN | XMsay) Im] ‘ Npsgy er (KNI | H(N ) ] |
Naload has besn defined, | ! | e | w | &M ‘ 0 | & |

- Eccentric distributed loads :

Mo load has been defined,

Lukas Hozman

LTBeamN

v1.0.3

Krajni sloup Stitové varby 3

Figure 11 Longifucingl rof

(torsion) component of fie shear centre (Wode 1)

8 12 : Waming compopsnt of th shear cantrs (Mode T

Figure & * Moda shape in 30 (Mode 1)
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| - PARAMETERS
1.1 - General parameters
Projected Latal langth |

Initial discretization of the beam :

1.2 - Material

Name :

Young modulus
Shear modulus -
Foisson factor

Density ©

1.3 - Sections

Alignment of sections @

L=9485m

Ny = 160 elements

Steel

E = 210000 MPa
G = BOT63 MPa
w=03

1= 7850 kgim?

Tep

CALCULATION SHEET

Vnitini sloup Stitové vazby

i ¥

Figure 1 Frofile in Jong with sechian numbers,

Lukas Hozman

LTBeamN

v10.3

vnitfni sloup §titové vazby

LTBeamN

Lukas Hozman M
L Vinithnd sioup &titové vazby Ctm

- Section No. 1 : IPE 300

Abscissa from the left end of the beam : x=0m
Type In catalogue (OTUA)
150
— 13
e
i
E 71
i

Eigure 2 Ssetion No. 1 (IPE 300)

Mazin geomstrical properies

- Saction No. 2 : IPE 300

Abscissa from the lefi end of the beam x=9485m
Type In catalogus (OTUA)
150
— s
2
5
E "
i

Figure 3 Ssafian No. 2 (IPE 300).

Main geometrical properties

zg =0em
£ =15em
I, = 8386,1 em®
L =603, 75 cm
L = 19,87 em* (Villette)
L, = 126332 em®
Other geometrical properies
A =53,81cm?
Ay =321com? Ay = 2568 cm?
Wy = 557,07 c®
Wyt = 557.07 e W,  =B05om?
Wy,  =62836cm? W,  =12522cm?
Stfiness relaxations
n - Continuous
v Continuous
W - Continucus
w Continuous

zg =0cm
Z5 =15em
L = £356,1 e
[ = 60378 omt
L = 19,87 em* [Villette)
I = 126332 cmP
Other geometrical properies
A = 53,81 om?
Ay =321em? A, = 2568 cm?
Wi o = 557.07 om?
Wy = 557.07 om? W,, =805cm?
Wy,  =628.36cm? Wy, o =125226m?
Stifiness relaxations
n - Continuous
v Cantinuous
W - Confinuous
w' Cantinuous
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v10.3
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Vinitfni sleup Stitové vazby Vinitfni sloup $titové vazby

Wertical positien from the shear cantre : z=0cm
1.4 - Lateral restraints

Restraini conditions

8485 v Fixod
o Fixed
v Free
) Fres

T o L ¥

Figure 4 | Prafile in long with restraint numbers

- Restraint No. 1

Type Ponctual
Abscissa from the left end of the beam ; x=0m
Vertical position from the shear centra z=0cm

Restrainl conditions

v Fixed
i Fleed
% Free
o Free

- Restraint No. 2 :

Typs Panctual
Abscissa from the |sft end of the beam : x=499m
Vertical position fram the shear eentre | z=0cm

Restraint conditions

v Fixed
n Free
v Free
5} Free

- Restraint No. 3

Type Panctual

Abscissa from the left end of the beam : x= 8485 m

Lukis Horman
LTB‘. 'e:::mN dkm LTBeamN Lukas Hozman |

Vinitfni sloup Stitowé vazb,
d id Vol Vnitini sloup Stitove vazby

L5 - Supports
PP 1.6 - Loads

Type of loading Internal

- Moment diagram

fl 5488 f‘

Figure 5 * Prafila in iong with suppor numbers

- Suppart No. 1 :

Abscissa from the left nd of the beam : x=0m
Figure & - Moment diagram
Support conditions Active Yes
u Fixed
x E:’iu Table 1. Moment diagram.
- Support No. 2 e MikN.m)
o 0
Abscissa from the left end of the beam : x=9485m CYET ETETY
Support conditions. 1312 -30.51
u Fixed 2524 51,36
w Fixed 3,498 50,88
w Fres 4,808 -B4.8
5678 6242
6,548 -55,99
748 45,3
8,288 30,37
9 118
9,485 0

- Axial force diagram
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vnitfni sloup $titové vazby

Active

Figure 7 : Axial force diagram.

No

Table 2. Axial force diagram.

xim) NIKN)
o 0
9485 0

- Eccentric concentrated loads :

Mo |oad has been defined,

- Eccentric distributed loads :

Noload has been defined,

LTBeamN

v1.0.3

Lukad Hozman

Vnitfni sloup $titové vazby

LTBeamN

v1.0.3

Lukas Hozman

Vinitfni sloup §titoveé vazby

ct

Idn

Figure 10 * Rotation in laters! fiexire companent of the shaar centre (Mode 1),

. / -

Figure 11

Longihueiingl fatation {farsion) comy of e shear centre [Mode 1),

Figura 12 Warping compopent of the shear centre (Mode ).

Il - LTB CALCULATION

Requested number of modss 1
Blocked moment diagram No
Blocked axial force diagram : No

I.1-LTE modes

Tabils 2 : LT8 modss

[ woa Vo | Mo BN [ k)i [ N [ il |
I 1 | zses | -185,38 | 4,837 | 0 | 4,837 |
N.2 - Mode shapes
- Mode 1
T 4 Mode 1.
[ Mot [ v [ Moweatm [ il [ N 0N [ s |
I 1 [ zses | -185,38 | 4,837 | B | 4,837 |

Figure & Mode shape in 30 (Mode 1)
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| - PARAMETERS

.1 - General parametfers

Projected latal length :

Initial diseretization of the beam :

1.2 - Material

L=2928m

Ny = 100 elements

Narme : Steel
Young modulus E = 210000 MPa
Shear modulus G = 50768 MPa
Paoissen factor v=03
Density = 7850 kgim?
1.3 - Sections
Alignment ef sections Top
29,29
! 2 2 2 2
% 458 1953 I 4,875 *
1) 6} Ed] [4]

Figure 1 ; Frofie in long with section numbers.

i
\\\
“\_‘
L TBeamN Lukdé Hozman ‘ | .K I I I
v1.0.3 Piiile Stitové vazby 1

Lukas Horman

LTBeamN

¥iA2 Piicle Stitové vazby 1

- Section No. 1 : HEA 140

Abscissa from the left end of the beam : ®=0m
Type In catalogue (OTUA)
140
i
=
12
b3 5.5
a
S
Figurs 2 : Section No. 1 (HEA 140}
Main geometrical properties ©
zg =oem
£ BES em
I, 033,1 cm*
L =1389,32 cm*
L 056 cm* (Villette)
L, 5086 cm®
Otner gecmetrical properiies
A = 31,42 cm?
Ay 23,8 cm? A, =1012em?
Wy ysup s
el it W = 55-52“"3
Wty Woz =8485

Sfiffness relaxations :

i Continuous
v Cantinuous
] Continuous
w Continuous

- Saction No. 2 : HEA 140

Abscissa from the left end of the beam

Typs:

x=4.88m

In catalegue (OTUA)

12
e 5.5
@
)
Figure 3 : Section No. 2 (HEA 140).
Main geometrical properties :
zg =0cm
e =B65cm
I, 0339 em®
I, = 389,32 cm
L 056 cm* (Villeite)
I 5085 cmf
Otner geometrical properties
A = 31,42 cm?
Ay =10,12 em?
welz
Woiz

Stifiness relaxations

i Canlinuous
v Cantinucus
W Confinuous
w Continuous
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- Section No. 3 : HEA 140

Abscissa from the left end of the beam x=2441m
Type In catalogue (OTUA)
140
£
12
| — 55
o
8

4 : Section No. 3 (HEA 140).

Main geometrical properties

zg =0cm
E =B85 cm

I =1033,1 cm?®

L =389,22 cm®

L = 8,056 cm? (Villette)
L, = 15086 cm

Otner gecmelrical properties

A =31,42 cm?
=238 cm? A, = 10,12 em?
o = 156,36 cm?
= 155,36 cm? W,, =55Ezem?
Wy, =1735ecm® Wy, =B485em’
Stiffness relaxations :
1] Col
v Can
[ Co
w Co

- Section No. 4 : HEA 140

Abscisea from the left end of the beam ®=2928m

Type: In catalogue (OTUA)

5,

12
& 55
o
&
Figurs 5 : Section No. 4 (HEA 140).
Main geometrical properties
75 =0ecm
g
I, =1033,1 et
L =389,32 cm*
L 056 em? (Villette)
I, 5086 cm®
Other geometrical properties
= 31,42 em?
=238 om? A, =10iZem?
= 156,36 en?®
W = 5562 cm?
_ - ]
= W, =8485cm

Stifiness relaxations :

i Confinuous
v Cantinueus
W Continuous
w Continuous

LTBeamN

Lukés Hozman =
vres PiiEle Stitové vazby 1 C t m

LTBeamN

Lukas Hozman .
cticm
N Pricle $titové vazby 1

1.4 - Lateral restraints

traint numbers

- Restraint No. 1 :

Type Panctual
Abscissa from the left end of ihe beam : x=0m
Verfica| position from the shear centre z=0cm

Rastraint conditions

v Fixed
] Fixed
v Free
o Free

- Restraint No. 2 :

Type Continuous

Coordinates of the eft and

Abscissa from the left end of the beam % =001Tm

Vertical pasition from the shear cenfre z, = 6,86 cm
Coordinates of the right end

Abscissa from Lhe left end of the beam x=59m

Vertical position from the shear centre

Restraint conditions
v Fixed

] Frae
v Fres

- Restraint No. 3 :

Type: Faonctual
Abscissa from the |aft end of the beam : x=5903m
Veriical position from the shear centre z=0om
Resiraint conditions

¥ Fixed
w Frae
v Free
i Free
Restraint No, 4 :
Type Continuous
Coordinates of the |ft end
Abscigsa from the |eft end of the beam % =591m
Wertical position from the shear centre z, =665 cm
Coordinates of the right end :
Abscizsa from the left end of the beam x=1171m
Wertical position from the shear centre z, =665 em
Restraint conditions
v Fixed
o Free
v Free

- Restraint No. 5 :

Type Ponctuzl
Abscissa from the |sft end of the beam : 17am
Vertical position from the shear contre z=0¢cm

Resiraint conditions

¥ Fixed
1] Fres
v Free
i Free
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Coordinates of the left end
Abscigsa from the left end of the beam
Vertical position from the shear cantre
Coardinates of the right end :
Abscissa fram the left end of the beam
Vertical pasition from the shear centre

Rasfraint conditions

v Fixed
] Free
v Free

- Restraint No. 7 ©

Type ©

Mbscisea from the left end of the beam

Wertical positicn from the shear centre :

Restraint conditions

v Fixed
[} Free
v Free
) Free

- Restraint No. 8

Typs

Coordinztes of the |eft end :

Abscissa fram the left end of the beam

Vertical position fram tha shear centra

Coordinates of the right end :

Apscigsa from the left end of the beam

Vertical position from the shear centre.

Rastraint conditions

v Fixed
[} Free
v Free

% =11,73m

z, =666 cm

z,=685cm
Panctual
X=1756m
z=0cm
Centinuaus
¥y = 1756 m
z, =686 em
[, = 23,36 m
z,=685cm

Abscissa from the left end of the beam x=2338m
Ventical posilien from the shear centre z=0em
Restraint conditions
v Fixed
] Frae
v Free
W Free
- Restraint No. 10 ;
Type Conlinuous

Coordinates of the |eft end :

Abscissa from the left end of the beam =2335m

Vertical position from the shear cenlire z) = 6,85 cm
Coordinates of the right end :

Abscissa from the left end of the beam : %, =20.28m

Veitical position from the shear centre

Resfraint conditions

v Fixed
i Fres
W Free

- Restraint No. 11 :

Typ= Fonctual

Abscissa from the |eft end of the beam 2828 m

Vertical positicn from the shear cenire z=0cm

Restraint conditions

v Flxed
] Fixed
v Free
[ Free

Lukag Horman

LTBeamN

1.0.3
N Pricle $titové vazby 1

Lukas Hozman

T cticn
rita Prite $titov vazby 1

1.5 - Supports

5425 ?’ 5825

% 5825 % 5967 %

@ &l @

Figure 7 : Prafila in lang wilh susport umbers

- Support No. 1

Abscissa from the left end of the beam

Suppart conditions

u Fixad

w Fixed

w Free
- Suppert No. 2

Abseisea from the left end of the beam :

Support conditions

u Free

w Fizad

w Free
- Support No. 3

Abscissa from the |=ft end of the beam :

Support conditions

u Fres
w Fixed
w Free

- Suppart No. 4
Abscizsa from the |eft end of the beam :
Suppart canditions

u Free
w Eixad

x=5903m

w Free

= Support No. 5

Abscissa from the left end of the beam : x=2338m
Support conditions
u Frae
w Fixed
w Free
- Support No. 6 :
Abscissa from the left end of the beam x=2828m

Suppor conditions

u Free
w Fixed
w Fres
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1.6 - Loads
Type af loading Internal
- Moment diagram :
+
Figure 8 - Moment diagram
Active Yes

Table 1 Moment diagram.

x(m) M{N.m)
0 2238
0,843 5
1,284 35
2,95 15,19
4,636 08
5,087 6,37
59 271
6,798 .69
7,244 0,88
5513 11,88
10,38 0,54
10,83 5,85
1173 2715
127 3,83
13,18 4,38
1454 6.1

- Axial force diagram

Tabls T {Next] - Momant diagram.

x(m} MixN.m)
16,1 4,13
16,58 -4.23
17,58 27,68
18,48 875
18,9 0,85
20,47 12,82
2204 12
22,43 -5.35
23,38 27,34
24,23 5,77
24,85 0,94
26,34 14,58
28,04 0,43
20,48 7,38
29,23 28,33

Lukdg Hozman

LTBeamN

vres Piitle Stitové vazby 1

ct

idn

+ +
Figura § - Avial force diagram
Active No
Table 2 Axkal force diagram.
L o [ o |
Lukag Hozman
LTBeamN 5 i

v1.0.3

FPricle §titovd vazby 1

Tabla 2 (Next) - Axial force diagram.

- Eccentric concentrated loads :

Mo load has been defined,

- Eccentric distributed loads :

Mo load has been defined

Il - LTB CALCULATION

Requasted number of modss
Blocked moment disgram

Blocked axial force diagram :

I.1-LTB modes

Ne

Ne

Tahle 3 : LTH modas.

[(wode | e | Mt [ e [ N [ g |
I 1 [ 1ems | 42243 | 23,29 | 0 | 23,29 |
I1.2 - Mode shapes
= Mode 1
Table 4 Mode 1,
[[(vode | e [ MosaNm [ s [ N 0N [ i |
[t [ taes [ s2as 25,28 | o [ 29,29 |

Figtire 10 Mode shape in 30 (Made 1)
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Figure 1 * Profife in long with section numbers

Luka# Hozman
e cticm
-
103
v Pri¢le $titové vazby 1 ct m
N ! LTBeamN
|
— |
) v10.3
4+ f
Figurs 11 Lateral displacement compopsnt of the shear centre (Mod 1)
= m
I\
[
/ \
/’_\H_/ A
+
Figuare 12 * Fotation in latersi flexure component of the shear centre (Mode 1),
|
|
|
|
|
. / CALCULATION SHEET
Figure 13! Langitucinal rotation (taesion) companent of e shear centre [Mode 1)
= Pficle &titové vazby 2
— .
S
|
Figurs 14 : Warming compopent af the shear contre (Made 1),
“‘\\\
“\.‘_\\‘
‘\\\
Lukds Hozman =
L cticrn | [ crseamn [ il
1.0.3
N Pri¢le &titowd vazby 2 v1.03
Pritle Stitowé vazby 2
1o PARAMETERS - Section No. 1 : HEA 120
Abscissa from the lefi end of the beam x=0m
L1 - General paramefers
Projecied lotal langth : L=2485m Type In catalegue (OTUA)
Initial discrefization of the beam : Ny = 160 elements
120
1.2 - Material =
Name Steel 12
Young modulus E = 210000 MPa z 5
Shear modulus G = 80769 MPa 5
Paisson factor : v=03
Density = 7850 kgim?
Figure 2 Section No. 1 (HEA 120).
1.3 - Secfions Main geometrical properties ©
zg =0om
Alignment of sections Top IR =57em
| = 606 15 em®
l, =230, cm?
2455 L = 5,838 em? (Villette)
% = 6485 8 e
Gther geometrical properties
' 0 s ] = 35,34 cm?
* 4108 16,44 J A,M =192 em? A, = B,456 cm?
(il i ] [ = 106,34 o
= 106,34 cm? W,, =3848cm?
= 13,49 cm? Wy,  =58.85cm?

Stiffness relaxations :

1] Continugus.
v Continueus
] Continupus
w Continucus
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Lukag Hoxman

LTBeamN

v1.0.3

FPricle ftitové vazby 2

- Section No. 2 : HEA 120

Abscisea from the left end of the beam ®=4108m
Typs : In catalogue (OTUA)
120
=t
12
P 5

57

e 3 Section No. 2 (HEA 120).

Main geometrical properties

zg =0cm
Zg =57cm

= 606,15 cm*
L = 2309 om*
L = 5,838 cm* (Villeite)
b = 64359 cmf

Olner geometrical properties

- Section No. 3 : HEA 120

Abscisea from the left end of the beam

Typs:

®=2055m

In catalogus (OTUA)

14

Main geometrical properties

4 - Section No. 3 (HEA 120).

120

57

25 =0em

EN =57cm

L = 606,15 e

l =230,9cm*

L = 5938 cm® (Villette)

L. = £485,8 oo’
Glher gecmetrical properties

A =2534 cm?

Ay =192emd A = 8,456 em?

W uup = 108,34 o

Wy, = 108,34 cm? W, =3848cm?

Wy, = 1gdaem? W,  =58.85em?
Stifiness relaxations -

n Continuoug

v Cantinueus

] Continuous

w Continuous

Luka# Hozman

LTBeamN

1.0.3
N Piicle Stitové vazby 2

A =32534 cm?
Ay =192 em? Ay = B,456 cm?
Wiy = 105,34 cmid
Wy, 106,24 c"'\: W,, =3848cm?
Wy, =tisdsem? Wy,  =5885cm?
Stifiness relmxations :
1] Continucus
W Cantinucus
W Continucus
w Continucus
Lukd# Hozman
LTBeamN ct =
N Piicle §titové vazby 2
- Section No. 4 : HEA 120
Abscisea from the left end of the beam ¥ =2465m
Type In catalogus (OTUA)
120
=3
2
= 5
ire & - Section No. 4 (HEA 120).
Main geometrical properties
25
E =57¢m
L = 806,15 em
I = 2309 cm*
L =5.938 cm* (Villeite)
L, = 64859 cm®
Other geometrical properties
5,34 cm?
9,2 cm? Ay = B,486 cm?
06,34 em?
06,34 cm? W,
3
15,48 cm? Wy,

Stifiness relaxations

i Cantinuous
v Continuous
W Confinuous
w Continuous

1.4 - Lateral restraints

2485

|
%: 00844906

B 7

'T'p,om 4598 ﬁ\w‘ 4,938 ic_mm 2834 i’f"" 4614 %
4 (7] 9]

Figure 6 Profile in

- Restraint No. 1

Type ©
Abscissa from the left end of the beam :
Vertical position from the shear centre ©

Restraint conditions

v Fixed
[ Fixed
v Frae
[ Free

- Restraint No. 2 :

Type ©
Coardinates of the left end :
Abscissa from the left end of the beam
Vertical position from the shear centre
Coordinates of the right and

Apscigsa from the left end of the beam

Vertical position from tha shear cantre ©

Restraint conditions.
v Fixed

wilh restraint umbers

Panctual

x=0m

z=0cm

Continuous

z,=57em
X, =4914m
z,=57cm
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Lukag Hozman

LTBeamN

v1.0.3

Pricle $titové vazby 2

ct

N

] Frae
v Free

- Restraint No. 3 :

Type

Abscissa from the left end of the beam

Wertical position fram the shear cenre :

Restraint conditions.

v Fixed
] Free
v Free
i Free

Restraint No, 4 :
Type

Coordinates of the |eft end :

Abscizsa from the |eft end of tha beam

Wertical position from the shear centre

Coordinates of the right and :

Abscissa from the left end of the beam

Wertical position from the shear cantre

Restraint conditions.

v Fixed
] Free
v Free

- Restraint No. 5 :

Type:

Abscissa from the |eft end of the beam :

Wertical posilion fram the shear centre

Restraint conditions

Panctual

x=4915m

Oem

Contnuous

x, =4,816m

z, =57 cm

%, = 5,854 m

z, =57 cm

Panetuzl
x=8.855m

z=0cm

Coordinates of the left end

v Fixed
] Fres
v Frae
W Free
Lukd$ Hozman .

LTBeamN

1.0.3
N Piidle §titové vazby 2

ct

idn

Abscissa from the left end of the beam

Werlical position from the shear cenire |

Restraint conditicns.

v Fixed
o Free

v Free
) Free

- Restraint No. 10 :

Type

Coordinates of the left end :

AMbscissa from Lhe lefl end of the beam :

Werlical position from the shear centre

Coordinates of the right and

Abscissa from the left end of the beam :

Wertical position from the shear cantre

Restraint conditions

v Fixed
o Free
v Fres

- Restraint No. 11 :

Typs:

Abscissa from the laft end of the beam

Wertical position from the shear centre

Restraint conditicns

v Fixed
" Fixed
v Free
[ Free

18,74 m

z=0cm

Cantinuous

x =1974m

z,=5Tcm

X, = 2465 m

Z, =57 em

Ponctual

x=2465m

Abscissa from the lefl end of the beam #y = 9,856 m
Wertical position from the shear centre : z,=57cm
Coordinates of the right end :
Abscigsa from the left end of the beam *=1479m
Wertical position fram the shear centre - z=57cm
Reslrainl condilions
v Fixed
[ Free
v Frae
- Restraint No. 7 :
Type Ponctual
Abscissa from the left end of the beam : w=148m
Vertica| position from the shear centre z=0om
Restraint conditions
v Fixed
1] Free
% Frae
W Free
- Restraint No. 8 :
Typ= Centinuous
Coordinates of the |eft end
Abscigsa from the left end of the beam W =148m
Vertical position from the shear centrs : =57cm
Coordinates of the right end
Abscigsa from the left end of the beam %, =19.73m
Vertical position from the shear centrs : z,=57cm
Restraint conditions
v Fixed
1] Free
v Frag
Lukds Hezrman
LTBeamN Ct -
N Piitle §titové vazby 2
1.5 - Supports
2488
* 4915 * 454 % 484 % 454 % 4815 %
i1} & [ [cl} B8] &

Figure 7 Prafile in fang with s4ppart aume

- Suppart No. 1

Abscissa from the left end of the beam :

Suppart conditions

u Fixed
w Fixed
w Free

- Support No. 2

Abscissa from the left end of the beam :

Suppart conditions

u Free

w Fixed

W Free
- Suppert No. 3

Abscissa from the l=ft end of the beam :

Suppart conditions

u Fres
w Fixed
W Free
- Support No. 4

Abscissa from the |eft end of the beam :

Support conditions
u Free
E e

x=0m

x=4916m

®=0856m

x=148m
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v1.0.3 Pricle titovt vazby 2 riad Piicle dtitové vazby 2
w Froe
16 - Loads
- Suppart No. 5 :
Type of loading Internal

Abscissa from the left end of the beam :

Support conditions

u Frae
w Fixed
w Free

- Support No. 6

Abscissa from the |elt end of the beam

Support conditions

x=1874m

x=2485m

- Moment diagram

Figure & * Moment diagram
Active Yes

Table 1 Moment diagrem.

u Free
w Fixad
w Fres
LTBeamN Lukas Mozman n
cticmn
N Piiéle titovd vazby 2

- Axial force diagram :

Tabig 1 (Next} - Moment diagram.

xm} MikN.m)
13,568 3m
1381 -0,38
148 -19.48
1569 -2,69
16,14 295
1727 9
18,38 358
18,84 -1.81
19,74 -18,18
2063 -1,89
21,08 3,51
222 9
23,32 308
2377 -2,54
2465 -19.22

Active

Figura § - Avial force diagram.

No

Tably 2 : Axial force diagram.

x(m} MixM.m)
4] -20,02
0,694 245
134 342
2,458 9,66
3575 398
4,021 -1,78
4,815 EFFY
5814 EXT
6,264 3,63
7,388 317
B51 288
5051 254
9,86 202
10,85 D8
TR 28
12,33 e
LTBeamN Lukag Hozman -
vres PHicle Stitové vazby 2 c t ICI-I-]
Table 2 (Next) : Axial force diagram

- Eccentric concentrated loads ;

Ne load has been defined,

- Eccontric distributed loads :

No load has been defined.
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LTBeamN

vios Pridle Stitové vazby 2

Il - LTB CALCULATION
Requasted number of modss

Blocked moment diagram Ne
Blocked axial force diagram : Ne
N.1-LTB modes
Table 2: LT8 modss.
[[(wooe [ e | Moo tdm [ Mdml [ N b [ x|
I 1 I 2711 | 5,854 | 0 | 9,854 |
1.2 - Mode shapes
= Mode 1
Tabia 4 Mode 1,
[[(ote T e [ MhwuBNm [ x| N 0N [ N |
| 1 IEEEE 271, | 9,854 | 0 [ 9,854 |

Figure 10 Mode shape in 30 (Made 1)

+
Figure 11 ; Lataral displscsment campops e shear centre {Mods 7).

\,/

Figure 13 Langitudinal roalic

\ A

e 14 . Warmning compopent of the shear centre (Mode 1),
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CALCULATION SHEET

Vaznice markyzi

LTBeamN Lukad Hozman

L]

LTBeamN Lukas Hozman

L]

| - PARAMETERS

1.1 - General parameters

Projected lotal length : L=6m

Initial discretization of the beam : gy = 100 slements

1.2 - Material
Name : Steel
Young modulus E = 210000 MPa
Shear modulus - G = B07E8 MPa
Faisson factor | v=03
Density « 5 ™ 7850 kgim?
1.3 - Sections
Alignment of sections © Top

e
-
“te

Figurs 1 Profie in fang with section numbers.

- Section No. 1 : IPE 270

Abscissa fram the left end of the beam x=0m

Typs - In catalogus (OTUA)

270
L
n

135

Figure 2 - Section No. 1 (IPE 270),

Mzin geometrical properties ©

zg =0em

z, =135em

L, = 5789,8 e

I = 419,87 cm#

L = 1573 em* (Villette)
" = 70848 om®

Otner geometrical propenies :

A = 45,95 em?

Py = 27,64 em? Az =22 14 em?
Wiy = 428,87 cni?

Wy = 428,87 e W, =822cm®
Wy,  =dBdom® W,, =9685cm?

Stifinass relaxations :

n - Continuous
v Continucus
" - Confinuous
w Continucus

LTBeamN Lukas Hozman

L]

- Section No. 2 : IPE 270
Abscissa from the left end of the beam *=6m

Type In catalegus (OTUA)

135

Figuire 3 © Section No. 2 (IPE 270).

Main geometrical properties :

zg =0cm

z, =136em

I, = 5789,8 cm*

L = 419,87 e

L = 15,73 em* (Villette)
L = 70848 cm®

Other geometrical properies

A = 45,85 cm?

Ay = 27,54 cm? Ay =22 14 em?
Wepypuup = 428,87 emd

Wyt = 12887 ;,m3 W, =622 cm:
Wy  =484cm Wy =9695em

Stifiness relaxations :

1] - Continuous
v Cantinueus
W - Continuous
w Continucus
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N Vaznice markyzi

1.4 - Lateral restraints

1 1
it i
m @

- Restraint No. 1

Figure 4 * Profiie in long wih resiraint numbers

Lukas Hozman

LTBeamN

v1.0.3

Vaznice markyzi

L5 - Supports

Figure 5 Prafile in iong with siapor numbers

- Support No. 1

Abscissa from the lsft end of the beam : x=0m
Support conditions.

u Fixed

w Fixed

w Free

- Support No. 2

Abscissa from the left end of the beam x=Bm
Support canditions

u Free

w Fixed

w Fres

Type Panctual
Abscissa from the |eft end of the beam : x=0m
Veertical position fram the shear centra : z=0cm
Restraint conditions

v Fixed

[£] Fixed

v Free

I Free

- Restraint No. 2 :

Typs Ponctual
Abscissa from the left end of the beam : x=8m
Vertical positien fram the shear centre : z=0cm
Restraint conditions

v Fixed

" Fixed

v Free

[ Free

Lukds Hozman
He cticm
w103 Vaznice markyzi
L6 - Loads
Type of loading Intermal
- Moment diagram :
S n
Figure § : Moment diagram.

Active Yes

diagram :

Table 1 Moment dlagram.

x{m} M{xN.m)
] 0
0,154 863
1,083 28.38
2,852 44,89
3,762 4165
5101 2241
£55 12,18
3 0

Lukag Hozman

LTBeamN

¥ 1.0.3

Vaznice markyzi

Figura 7 : Awial force diagram.

Active No

Tabls 2 * flal force disgram.

xim) N{kN)
0 0
3 0

= Eccentric concentrated loads :

No load has been defined,

- Eccentric distributed loads :

Noload has been defined,
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Vaznice markyzl

Il - LTB CALCULATION

Requestad number of modes 1
Blocked moment diagram No
Blocked axial force diagram No

N.1-LTB modes

Table 2: LT8 modss.

[[(vote | i [ Mol [ sl [ Nego b [ x|
[ ] 1em2 | 7444 | 288 [ o [ 288 |

1.2 - Mode shapes

- Mode 1

Table 4 Mode 1.
[[(woae [ [ Mt [ amm | Ngetw [ angm |
v ] tee | 7444 | 288 | [l [ 288 |

Figure &' Made shape in 30 (Mode 1)

LTBeamN

¥ 1.0.3

Lukas Hozman

Vaznice markyzi

ct

Idn

lacament compopant of the shesr centre (Mods 1).

Figure §: Laters! o

-
+ P

Figuire 10 © Fotabion in iateral fiexure component of the shear centre (Mode 1),

Figure 17 ; Langifuding ratstion (forsion) o nf of e shear centre (Mode 1)

Figurs 12 : Wamning compopant of the shear cenfre (Mode 1)
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Spolec¢nost:
Adresa:
Telefon | fax:
Navrh:

Dil&i projekt / pozice €.:

Strana: 1
Projektant:
E-mail:

beton - 2. pro 2023 Datum: 04.12.2023

Komentar projektanta:

1 Navrh kotvy

1.1 Vstupni data

Typ a velikost kotvy:

Pfedpokladana zivotnost (Zivotnost v

letech):

Cislo artiklu:

Efektivni kotveni hloubka:

Material:
Certifikat ¢.:
Vydany | Platny:
Posouzeni:

Distan&ni montaz:

Kotevni deska
Profil:

Zakladni material:

Montaz:

Vyztuz:

CBFEM

CBFEM |

HIT-HY 200-A V3 + HIT-Z 100 Years M20
100

2106097 HIT-Z M20x300 (vlozit) / 2378171 HIT-HY
200-A V3 (chemicka hmota)

Petact = 220,0 mm (hg i = - mm)

DIN EN ISO 4042

ETA 19/0632

08.06.2023 | -

Navrhova metoda ETAG 001, Pfiloha C (2010)

SAFE-ET

bez upnuti (kotva); stupeni zadrzeni (kotevni deska): 2,00; e, = 30,0 mm; t = 20,0 mm

Hilti podiliti: CB-G EG, epoxidova, f, g, = 120,00 N/mm’
I, x I, x t=400,0 mm x 250,0 mm x 20,0 mm;

IPE profil, IPE 300; (V x SxTx T)=300,0 mm x 150,0 mm x 7,1 mm x 10,7 mm

s trhlinami beton, C20/25, f_ .. = 25,00 N/mm?; h = 1 000,0 mm, teplota kratkodoba/dlouhodoba:
40/24 °C

kotevni otvor vrtany priklepem, montazni podminky: suché

Zadna vyztuZ nebo osova vzdalenost vyztuze >= 150 mm (jakykoliv @) nebo >= 100 mm (& <= 10
mm)

s podélnou vyztuZi okraje d >= 12,0 [mm]

- Vypocet kotev je zaloZzen na metodé konecénych prvk( (CBFEM)

Geometrie [mm] & Zatizeni [kN, kNm]

X

Je nutné zkontrolovat shodu vstupnich Gdaju se skute¢nymi podminkami a pfijatelnost vysledku!
PROFIS Engineering ( ¢ ) 2003-2023 Hilti AG, FL-9494 Schaan Hilti je registrovana znacka spole¢nosti Hilti AG, Schaan
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1.1.1 Kombinace zatizeni

Stav Popis Sily [kN]/ Momenty [KNm] Seizmicky Pozar Max. vyuziti kotvy [%]
1 Kombinace 1 N =71,410; V, = 0,000; V, = 0,000; Ne ne 66
M, =0,000; M, = 0,000; M, = 0,000;
1.2 Zatézovaci stav/Vysledné sily na kotvu
Reakce kotvy [kN] y
Tahova sila: (+ Tah, - Tlak) O 3 O 4
Kotva Tahova sila Smykova sila Smykova sila x Smykova silay
1 19,302 0,123 -0,060 0,107
2 19,301 0,124 0,061 0,108 px
3 19,299 0,124 -0,061 -0,108
4 19,301 0,123 0,060 -0,107
O1 02
vysledna tahova sila v (x/y)=(0,0/0,0): 0,000 [kN]
vysledna tlakova sila v (x/y)=(0,0/0,0): 0,000 [kN]
Sila v kotvé je vypoétena pomoci metody koneénych prvk (CBFEM)
Je nutné zkontrolovat shodu vstupnich Gdaju se skute¢nymi podminkami a pfijatelnost vysledku!
PROFIS Engineering ( ¢ ) 2003-2023 Hilti AG, FL-9494 Schaan Hilti je registrovana znacka spole¢nosti Hilti AG, Schaan
2
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1.3 Tahové zatizeni (ETAG, Priloha C, bod 5.2.2)

Zatizeni [kN] Unosnost [kN] Vyuziti By [%] Stav
Poruseni oceli* 19,302 97,333 20 OK
Poruseni vytazenim* 19,302 90,000 22 OK
Poruseni vytrzenim betonového kuzelu** 77,203 118,619 66 OK
Poruseni rozstépenim** 77,203 177,928 44 OK

* nejnepfiznivejsi kotva ** skupina kotev (kotvy v tahu)

1.3.1 Poruseni oceli

N
Ngg < Nggs = Y;kvs ETAG 001 ptiloha C, Tabulka 5.2.2.1
,S
Nis [KN] s Ngg.s [kN] Ngg [kN]
146,000 1,500 97,333 19,302

1.3.2 Poruseni vytazenim

‘N
Ny <Neg, = “’y—RkE ETAG 001 pfiloha C, Tabulka 5.2.2.1
M.p
Nayp [KN] Vs Yup Niggp [KN] Ng, [KN]
135,000 1,000 1,500 90,000 19,302

Je nutné zkontrolovat shodu vstupnich Gdaju se skute¢nymi podminkami a pfijatelnost vysledku!
PROFIS Engineering ( ¢ ) 2003-2023 Hilti AG, FL-9494 Schaan Hilti je registrovana znacka spole¢nosti Hilti AG, Schaan
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1.3.3 Poruseni vytrzenim betonového kuzelu

pd

Ngg < Ngye = YR“ ETAG 001 pfiloha C, Tabulka 5.2.2.1
M,c
A
Nrio =Nae 2 W o Wion ™ Veorn " Veeon ETAG 001 piiloha C, Rovnice (5.2)
'c,N
Nixeo =K, * Voo " Ny ETAG 001 piloha C, Rovnice (5.2a)
AS,N = SN " Sern ETAG 001 pfiloha C, Rovnice (5.2b)
VN =0,7+0,3"- c <1,00 ETAG 001 pfiloha C, Rovnice (5.2c)
cr,N
h
Ve =05+ 2096 < 1,00 ETAG 001 pfiloha C, Rovnice (5.2d)
W ectN = # < 1,00 ETAG 001 pfiloha C, Rovnice (5.2¢e)
1 + c1,N
Scr,N
V ec2N = # < 1,00 ETAG 001 pfiloha C, Rovnice (5.2€)
1+ c2,N
Scr,N
2. 0 2.
Ay [mm?] Ay [mm’] Cern [MM] Sern [MM]
672 000 435600 330,0 660,0
ec1 N [mm] v ec1,N ecZ,N [mm] v ec2,N lI]s,N ll’re,N
0,0 1,000 0,0 1,000 0,982 1,000
0
K, Ngi o [KN] Yme Ngg,c [kN] Ngq [kN]
7,200 117,473 1,500 118,619 77,203

ID skupiny kotev
1-4

Je nutné zkontrolovat shodu vstupnich Gdaju se skute¢nymi podminkami a pfijatelnost vysledku!
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1.3.4 Poruseni rozstépenim

N

Ngg < Nrgep = %ﬂ ETAG 001 pfiloha C, Tabulka 5.2.2.1
M,sp
A .
Nrcsp = Nae —2 Von Vien* Yeorn ™ Veoon * Vinep ETAG 001 piiloha C, Rovnice (5.3)
'c.N
Nixeo =K, * Vooue - Moy ETAG 001 priloha C, Rovnice (5.2a)
AgYN =Sgsp  Sersp ETAG 001 pfiloha C, Rovnice (5.2b)
VN =07+03 = <1,00 ETAG 001 priloha C, Rovnice (5.2c)
cr,sp
Vet = # <1,00 ETAG 001 pfiloha C, Rovnice (5.2e)
1+ ( c1,N)
Scr,sp
Voo N = + <1,00 ETAG 001 pfiloha C, Rovnice (5.2e)
' 1+ ( ecz,N)
Scr,sp
h 2/3
Ve = (h ) <15 ETAG 001 pfiloha C, Rovnice (5.3a)
min
2. 0 2.
AC’N [mm ] AC'N [mm ] CCI'VSD [mm] Scr,sp [mm] v h,sp
672 000 435 600 330,0 660,0 1,500
€crn [MM] VectN €eon [MM] Y ec2N Vs Vien Ky
0,0 1,000 0,0 1,000 0,982 1,000 7,200
0
Ngyc [kN] TMmsp Nrg.sp [KN] Ngg [kN]
117,473 1,500 177,928 77,203

ID skupiny kotev
1-4

Je nutné zkontrolovat shodu vstupnich Gdaju se skute¢nymi podminkami a pfijatelnost vysledku!
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1.4 Smykové zatizeni (ETAG, Priloha C, bod 5.2.3)

Zatizeni [kN]

Unosnost [kN]

Vyuziti By [%] Stav
Poruseni oceli (bez distan¢ni montaze)* Neni k dispozici Neni k dispozici Neni k dispozici Neni k dispozici
Poruseni oceli (s distanéni montazi)* 0,124 9,903 2 OK
Poruseni vylomenim betonu* 0,124 75,917 1 OK
Porus$eni okraje betonu ve sméru y-** 0,247 75,835 1 OK
* nejnepfiznivéjsi kotva ** skupina kotev (rovnocenné kotvy)
1.4.1 Poruseni oceli (s distanéni montazi)
M
Mo VRk,s ¥
Vsy < Vrgs = 7 ETAG 001 pfiloha C, Tabulka 5.2.3.1
M,s,b
Vo = " Mae ETAG 001 pfiloha C, Rovni
Rk.s i pfiloha C, Rovnice (5.5)
N
Mgy = Mgys - (1 - Nﬂ) ETAG 001 pfiloha C, Rovnice (5.5a)
Rd,s
I =e, + % +a, ETAG 001 pfiloha C, Rovnice (4.2)
| [mm] Ay
50,0 2,00
0 0
Nsg/ Negs 1-Ngg/ Nggs Mgy s [KNm] Mgys = Mgs (1 - Ngg/ Ngg o) [kNm]
0,198 0,802 0,386 0,309
M . M
Vs = Oy ™ Mgy /1 [KN] TMs,bv VRa,s [KN] Vgq [kN]
12,379 1,250 9,903 0,124
Je nutné zkontrolovat shodu vstupnich Gdaju se skute¢nymi podminkami a pfijatelnost vysledku!
PROFIS Engineering ( ¢ ) 2003-2023 Hilti AG, FL-9494 Schaan Hilti je registrovana znacka spole¢nosti Hilti AG, Schaan
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1.4.2 Poruseni vylomenim betonu

V,
Vsg < Veraep = %ﬂ ETAG 001 piiloha C, Tabulka 5.2.3.1
M.c.p
Vikep =k - Ngee ETAG 001 pfiloha C, Rovnice (5.6)
Nri.c = Ngk’c : A+N "Won Vien  Yeorn Ve ETAG 001 ptiloha C, Rovnice (5.2)
'c,N
Nexeo =K, * Vocoupe * Moy’ ETAG 001 pfiloha C, Rovnice (5.2a)
AN =SgN " Sern ETAG 001 pfiloha C, Rovnice (5.2b)
VN =0,7+0,3 - c < 1,00 ETAG 001 pfiloha C, Rovnice (5.2c)
cr,N
h
Ve =05+ 2096 <1,00 ETAG 001 pfiloha C, Rovnice (5.2d)
W oectN = % < 1,00 ETAG 001 pfiloha C, Rovnice (5.2e)
1 + c1,V
Scr,N
W oec2N = % <1,00 ETAG 001 pfiloha C, Rovnice (5.2e)
1+ c2,V
scr,N
Ay [mm?] Aoy [mm’] Cgry [MmM] Seen [MM] k-factor
168 000 435600 330,0 660,0 2,560
e<;1,v [mm] v ec1,N ec2,V [mm] v ec2,N WS,N Wre,N
0,0 1,000 0,0 1,000 0,982 1,000
0
Nryc [KN] YMcp ViRd.cp [KN] Vgq [kN]
117,473 1,500 75,917 0,124

ID skupiny kotev
3

Je nutné zkontrolovat shodu vstupnich Gdaju se skute¢nymi podminkami a pfijatelnost vysledku!
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1.4.3 Poruseni okraje betonu ve sméru y-

\%
— “Rkec
Vsa < Vrae =
yM,c
—\/° Ac,v
Vike =Vree o Vv Vhy  Vou Ve " Viev
c,V
0 T S N S, A
VRk,c - k1 dnom If \/fck,cube Cq

0,5

If
o =01 (—)
C
=01- (d"‘ﬂ)
) c,

0,2

AL, =45-¢
v =0,7+03 —2— 1,00
=Yy, WO " 7T F < 1,
s,V 1,5'C1 >
0,5
1,5-¢,\"
v = () 2100

1
. p
= 1
.y ‘\/(COS a)f + (sln O‘v) > 1,00

ETAG 001 pfiloha C, Tabulka 5.2.3.1
ETAG 001 pfiloha C, Rovnice (5.7)
ETAG 001 pfiloha C, Rovnice (5.7a)

ETAG 001 pfiloha C, Rovnice (5.7b)

ETAG 001 pfiloha C, Rovnice (5.7c)

ETAG 001 pfiloha C, Rovnice (5.7d)
ETAG 001 pfiloha C, Rovnice (5.7¢)

ETAG 001 pfiloha C, Rovnice (5.7f)

ETAG 001 piloha C, Rovnice (5.7g)

2,5
Voeov = 21_ < 1,00 ETAG 001 pfiloha C, Rovnice (5.7h)
c,V
T 3¢
I; [mm] dpom [MM] ki a B
220,0 20,00 1,700 0,084 0,058
¢, [mm] A,y [mm?] A, [mm?]
310,0 465 000 432 450
Vsv Wiy oy [°] Vv €.y [mm] Vecv Yiev
0,965 1,000 29,62 1,122 0,4 0,999 1,200
0
Ve [KN] Tie Vi, [KN] Vgy [kN]
81,556 1,500 75,835 0,247
Je nutné zkontrolovat shodu vstupnich Gdaju se skute¢nymi podminkami a pfijatelnost vysledku!
PROFIS Engineering ( ¢ ) 2003-2023 Hilti AG, FL-9494 Schaan Hilti je registrovana znacka spole¢nosti Hilti AG, Schaan
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1.5 Kombinace zatizeni tah/smyk (ETAG, Priloha C, bod 5.2.4)

By

By By o VyuZiti By [%] Stav
0,651 0,013 1,500 53 OK
+By <10

1.6 Upozornéni

Navrhové metody v PROFIS Engineering vyzaduji dle souc¢asnych predpist (ETAG 001 / pfiloha C, EOTA TR029, atd.) tuhé kotevni desky.
To znamen3, Ze prerozdéleni zatizeni na jednotlivé kotvy, v disledku pruzné deformace kotevni desky, se neuvazuje - kotevni deska se
povaZuje za dostate¢né tuhou, aby nedoslo k jeji deformaci, pfi plisobeni navrhového zatizeni. PROFIS Engineering vypocita pomoci MKP
minimalni potfebnou tloustku kotevni desky tak, aby bylo omezeno napéti v kotevni desce s souladu s vySe uvedenymi pfedpoklady.
PROFIS Anchor neprovadi neprovadi ovéfeni dostate¢né tuhosti kotevni desky. Musi byt provedena kontrola vérohodnosti a souladu
vstupnich a vystupnich dat se stavajicimi podminkami!

Kontrolu pfenosu zatizeni do zakladniho materialu je poZzadovano provést v souladu s ETAG ¢ast 7!

Navrh je platny pouze v pfipadé, kdyz praméry otvoru pro kotvy v kotevni desce nejsou vétsi nez je stanoveno v ETAG 001, pfiloha C,
tabulka 4.1! Komentar ohledné vétSich otvorl je uveden v ETAG 001, pfiloha C, ¢lanek 1.1!

Seznam pfislusenstvi v tomto protokolu slouzi pouze jako informace uzivateli. V kazdém pfipadé je tfeba dodrzovat navod k pouziti
dodavany s vyrobkem, aby byla zajiSténa spravna instalace.

Metoda navrhu kotev v PROFIS Engineering vyZaduje tuhou kotevni desku podle aktualnich norem a smérnic (ETAG 001 / Pfiloha C,
EN1992-4, EOTA TR029 atd.). To znamena, Ze kotevni deska by méla byt dostate¢né tuha, aby se zabranilo nerovhomérnému rozlozeni
zatizeni na kotvy kvUli elastickym / plastickym vlivim. UzZivatel akceptuje, Ze kotevni deska je povaZzovana za témér tuhou na zakladé svého
inzenyrského Usudku."

Charakteristicka odolnost spoje zavisi na udrzbé a zivotnosti (Zivotnosti v letech): 100

Je nutné zkontrolovat shodu vstupnich Gdaju se skute¢nymi podminkami a pfijatelnost vysledku!
PROFIS Engineering ( ¢ ) 2003-2023 Hilti AG, FL-9494 Schaan Hilti je registrovana znacka spole¢nosti Hilti AG, Schaan
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1.7 Montazni pokyny

Kotevni deska, ocel: S 235; E = 210 000,00 N/mm®; T

Profil: IPE profil, IPE 300; (V x S x T x T) = 300,0 mm x 150,0 mm x 7,1 mm x

10,7 mm
Prmér otvoru v kotevni desce (pfednastaveni) : d; = 22,0 mm
Pramér otvoru v kotevni desce (priviekova montaz) : d; = 24,0 mm

Tloustka kotevni desky (vstup): 20,0 mm

Metoda vrtani: Vyvrtano pfiklepem

Cisténi: gisténi vyvrtaného kotevniho otvoru neni pozadovéano.

= 235,00 N/mm’

Typ a velikost kotvy: HIT-HY 200-A V3 + HIT-Z 100 Years
M20

Cislo artiklu: 2106097 HIT-Z M20x300 (vlozit) / 2378171
HIT-HY 200-A V3 (chemicka hmota)

Maximalni utahovaci moment: 150 Nm

Primér otvoru v zakladnim materialu: 22,0 mm

Hloubka kotevniho otvoru v zakladnim materialu: 276,0
mm

Minimalini tloustka zakladniho materialu: 320,0 mm

Hilti SAFEset HIT-Z chemicka expanzni kotva bez nutnosti ¢isténi s HIT-HY 200-A V3 lepici hmota s 220 mm kotevni hloubka h_ef, M20,

Galvanicky pozinkovano, Vrtani pfiklepem montaz dle ETA 19/0632

1.7.1 Doporuéené prislusenstvi

Vrtani Cisténi

Osazeni

* Vhodna pro vrtaci kladivo
* Vrtak spravného priméru

* PFisluSenstvi neni pozadovano

« VytlaGovaci pfistroj v€etné vodici kazety a
sméSovace
* Momentovy kli¢

Ay
200,0 200,0
Q
3
Ok O
i i e
[Te]
o
Q
2 >
- X
S
[Te]
N
1 C\z
O ) =
fe)
™
110,0 180,0 110,0
Souradnice kotev [mm]
Kotva X y Cx Cix Cy Ciy
1 -90,0 -90,0 410,0 590,0 310,0 490,0
2 90,0 -90,0 590,0 4100 310,0 490,0
3 -90,0 90,0 410,0 590,0 490,0 310,0
4 90,0 90,0 590,0 410,0 490,0 310,0

Je nutné zkontrolovat shodu vstupnich Gdaju se skute¢nymi podminkami a pfijatelnost vysledku!

PROFIS Engineering ( ¢ ) 2003-2023 Hilti AG, FL-9494 Schaan Hilti je registrovana znacka spole¢nosti Hilti AG, Schaan
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2 Kontrola tuhosti kotevni desky

2.1 Vstupni data
Kotevni deska: Tvar: Obdélnikova
Ix X Iy x t = 400,0 mm x 250,0 mm x 20,0 mm
Vypocet: Kontrola tuhosti desky
Material: S 235; Fy = 235,00 N/mm?; €jim = 5,00%
Typ a velikost kotvy: HIT-HY 200-A V3 + HIT-Z 100 Years M20, hef = 220,0 mm
Tuhost kotvy: Kotva se modeluje s ohledem na hodnoty tuhosti uréené kfivkou zobrazujici zavislost deformace na

zatizeni ze zkouSek v nezavislé laboratofi. Upozoriujeme, Ze neni mozna jednoducha zameéna kotvy,
protoZe tuhost kotvy ma zasadni vliv na vysledné rozlozeni zatiZeni.

Navrhova metoda: Navrh podle EN pouziti komponentni metody koneénych prvki
Distan¢ni montaz: ep = 30,0 mm (Distan&ni montaz s podlitim); t = 20,0 mm
Profil: IPE 300; (Lx W x T x FT) =300,0 mm x 150,0 mm x 7,1 mm x 10,7 mm

Material: S 355; Fy = 355,00 N/mm?; €jim = 5,00%
Excentricita x: 0,0 mm
Excentricita z: 0,0 mm
Zakladni Material: Beton s trhlinami; C20/25; fccyi = 20,00 N/mm?; h = 1 000,0 mm; E = 30 000,00 N/mm?; G = 12 500,00
N/mm?; v = 0,20
Svary (profil ke kotevni desce): Typ redistribuce: Plasticky
Material: S 235
Rozmér sité: Pocet prvkd na okraji: 8
Min. rozmér prvku: 10,0 mm
Max. rozmér prvku: 50,0 mm

2.2 Klasifikace kotevni desky

Nasledujici vysledky jsou uvazované pro rozhodujici kombinace zatizeni: Kombinace 1

Tahové sily v kotvach Ekvivalent tuhé kotevni desky (FEM) Pruzna kotevni deska (FEM)
Kotva 1 17,853 kN 19,302 kN
Kotva 2 17,852 kN 19,301 kN
Kotva 3 17,852 kN 19,299 kN
Kotva 4 17,852 kN 19,301 kN

Uzivatel se podle svého inzenyrského usudku rozhodl povazovat kotevni desku za tuhou. To znamena. Ze Ize aplikovat pokyny pro navrh
kotev.

Je nutné zkontrolovat shodu vstupnich daju se skute¢nymi podminkami a pfijatelnost vysledka!
PROFIS Engineering ( ¢ ) 2003-2023 Hilti AG, FL-9494 Schaan Hilti je registrovana znacka spole¢nosti Hilti AG, Schaan
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2.3 Upozornéni

e Pouzitim funkce flexibilniho vypoctu PROFIS Engineering miizete pracovat mimo pfislusné navrhové normy a Vami navrzena kotevni
deska se nemusi chovat jako tuha. Prosime o ovéfeni vysledkl autorizovanym statikem pro zajiSténi vhodnosti pro specifické pozadavky
Va$eho projektu.

L]

Kotva se modeluje s ohledem na hodnoty tuhosti uréené kfivkou zobrazujici zavislost deformace na zatiZzeni ze zkousek v nezavislé
laboratofi. Upozorfiujeme, ze neni mozna jednoducha zaména kotvy, protoze tuhost kotvy ma zasadni vliv na vysledné rozlozeni zatizeni.

Je nutné zkontrolovat shodu vstupnich daju se skute¢nymi podminkami a pfijatelnost vysledka!
PROFIS Engineering ( ¢ ) 2003-2023 Hilti AG, FL-9494 Schaan Hilti je registrovana znacka spole¢nosti Hilti AG, Schaan
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3 Souhrn vysledki
Kombinace zatizeni Max. vyuziti Status
Kotvy Kombinace 1 66% OK

Upevnéni je bezpecné!

Je nutné zkontrolovat shodu vstupnich daju se skute¢nymi podminkami a pfijatelnost vysledka!
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4 Poznamky, pozadavky na vasi kooperaci

Veskeré informace a data obsazena v Softwaru se tykaji vyhradné pouziti vyrobku Hilti a vychazeji ze zasad, predpisli a bezpe€nostnich
nafizeni v souladu s technickymi smérnicemi a provoznimi, montaznimi a instalacnimi pokyny spolecnosti Hilti, jimiZ se uZivatel musi
striktné Fidit. Veskera Cisla obsaZzena v Softwaru predstavuji primérné hodnoty, a proto je pred pouzitim pfislu§ného vyrobku Hilti nutno
provést testy pro jeho konkrétni pouziti. Vysledky vypoctt provedenych pomoci Softwaru vychazeji predev§im z vami zadanych dat.
Nesete proto vyhradni odpovédnost za bezchybnost, Uplnost a relevantnost zadavanych dat. Mimoto nesete vyhradni odpovédnost za
kontrolu vysledkl vzeslych z vypoétl a za to, Ze si tyto vysledky pred jejich pouzitim pro konkrétni zafizeni nechate ovéfit a schvalit od
odbornika, zejména co se ty¢e souladu s pfislusnymi normami a povolenimi. Software slouzi pouze jako pom(cka pro interpretaci norem
a povoleni bez jakékoli zaruky ohledné bezchybnosti, pfesnosti a relevantnosti vysledk( nebo vhodnosti pro konkrétni pouziti.

Abyste predesli Skodam, které by Software mohl zpUsobit, nebo omezili jejich rozsah, musite pfijmout veskera nutna a ptimérena opatreni.

Obzvlasté je tfeba pravidelné zalohovat programy a data a v pfipadé potfeby provadét aktualizace Softwaru, které spole¢nost Hilti
pravidelné nabizi. Nepouzivate-li funkci AutoUpdate, ktera je souc¢asti Softwaru, je nutné zajistit aktualnost vami pouzivané verze
Softwaru ruénimi aktualizacemi prostfednictvim internetovych stranek spoleénosti Hilti. Spole€nost Hilti nenese zadnou zodpovédnost za
dusledky vzeslé z vami zavinéného poruseni povinnosti, jako je napfiklad nutnost obnovy ztracenych ¢i poskozenych dat nebo programda.

Je nutné zkontrolovat shodu vstupnich daju se skute¢nymi podminkami a pfijatelnost vysledka!
PROFIS Engineering ( ¢ ) 2003-2023 Hilti AG, FL-9494 Schaan Hilti je registrovana znacka spole¢nosti Hilti AG, Schaan
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