Calculo de um
Galpao 25m X 54m
PARTE 2

Curso de Fropets e Citeats de Lstraturas metitizas
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Calculo das tercas do fechamento



Calculo das ter¢cas do fechamento (CPI O 00)
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Calculo das tercas do fechamento

il

R Ny

Will vl lve W

q = 0,57 kN /m?*




Tercas do fechamento CPI -0,3

No eixo y da peca
q=057.2=114kN/m

\L \L Vk - VO'SI'SZ'SS
A V. = 40.1.0,76.1 = 30,4 m/s
6m
No eixo X da peca g = 0,613.Vk?
q = (0,11 +0,02).2m + 0,07 = 0,33kN/m
| | | g = 0,613.30,42
— 2
om A q =566 N/m

Podemos adotar qualquer valor para o q =0,57 kN/m?

distanciamento entre tercas contanto
gue seja menor que 2500mm (conforme
condicao estabelecida no calculo dos
pilares)

para facilidade construtiva adotaremos a
distancia de 2m entre tercas



UDC enrijecidos

Dobrado de chapa
Dimensoes
h B d

No eixo y da peca
q=057.2=114kN/m

| ! 8. E
A

6m 100 40 17

L _6000_3
f’"“"_180_ 180

3mm 127 50 17

5 qL4 1 o0 2

I = —
x 384‘. E. fmax 200 60 20

5.0,0114.600*

=2 4
384.20500.3,3

85cm

q.L> 0,0114.600
8 8

M, sq = = 513kN.cm

2,00
2,25
2,65
3,00
2,00
2,25
2,65
3,00
2,00
2,25
2,65
3,00
2,00
225
2,65
3,00
2,00
2,25
2,65
3,00
2,00
2,25

3,00

225
2,65

300

Q

214
237
277
30
kKL
383
44
496
4.02
448
52
5.83
442
493
574
6.43
4.68
554
6.39
2
5.61
6.66

8.70

P I Wy ix ey Jy Wy iy
ky/m ot m? m m ant (m? m
168 793 37 18 03 1B 13 09
18 865 346 19 08 19 12 0%
213 948 3 18 0% 209 13 088
23 1046 418 18 092 221 140 08
270 2033 809 29 150 788 315 15
301 B4 8B 2% 150 BE2 345 150
49 382 1009 293 150 972 389 148
389 4208 N2 29 150 108 4B 14
315 6066 1213 38 138 925 353 182
32 604 1343 39 1y 1015 38 150
409 7703 154 3B 1y NG 4 14
458 8519 104 3 1y 1251 4% 1@
347 702 05 399 178 1576 4% 19
W n 158 3y 178 3% 53 I8
451 8959 1782 395 178 1974 613 185
505 9930 198 393 178 266 672 18
367 1545 1808 497 159 161 4M 18
435 1833 231 494 159 1871 548 18
501 IM431 2430 4% 158 A0 67 18
566 17240 25 489 158 BH 619 180
440 19538 2605 590 192 2836 685 225
523 22993 66 58 191 3303 808 223
S85 191 142 918 221
683 29519 393 582 191 4153 1o 218 |




No eixo x da peca

No eixo X da peca
q = (0,11 +0,02).2m + 0,07 = 0,33kN/m

Ll
A A

g.L> 0,0033.2002
Mysa=—g== 3

2m

= 16,5kN.cm

Dimensionamento pelo método das tensées admissiveis (manualmente)

Ox t 0y <10
M, 513 06.f, ~
O, = — = = 13,03 kN /cm? Iy
W, 3936 / 1303+163 _
06.24
M, 16,5 2 Admiti . i
oy = = = 1,63 kN/cm 'mitiremos o perfil como aprovado
W, 10,14 devido a pequena margem de excesso

Definido UDC enrijecido de 150X60X20X3,00 ABNT CF-24 para os fechamentos



Dimensionamento das ter¢as da cobertura
CPI =0,00
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Dimensionamento das ter¢as da cobertura
CPl =-0,3




Calculo das tercas do fechamento

5,71°

Angulo



Dimensionamento das ter¢as da cobertura

No eixo y da peca

1 - (PP+5C)q=(011+ 0,25+ 0,02).2m.cos(5,71) + 0,06.cos(5,71) = 0,8159 kN/m

2 — (V90) q = (0,11 + 0,02). 2m. cos(5,71) + 0,06.cos —0,94.0,57.2m = -0,753 kN/m

| !
A

6m
L P4 0) L _6000 1 5.q.L* __5.0008159.600*
— - = — — = = = =
fmax = 185 = g0 MM T 38 E £ 384.20500.33 cam
g.L>  0,008159.6002
My sq = = = 367,15kN.cm
: 8 8
2 — o0 __L _6000 L __Sal* _5.00107.600°
N = Jmax = 155 = g0 = 0mm * =384 F f,.. 384.20500.5 O™
q.L> 0,00753.6007
My sq = = = 338,85 kN.cm

8 8

q=0,57 kN/m?



UDC enrijecidos
Dobrado de chapa

Dimensoes S P Ix Wx [ ey Wy Wiy iy
h B d e=1

2,00 214 1.68 793 7 193 093 178 113 091
225 231 1.86 8.65 346 191 093 1.9 122 050
2,65 271 213 9.68 387 1.89 092 209 1.33 0388
300 30 236 10.46 418 1.86 092 22 1.40 0.86
200 KET) 2170 3033 8.09 297 1.50 7.88 115 151
225 383 30 B4 8.93 296 1.50 8.62 345 1.50
2,65 44 349 3822 1009 293 1.50 9.72 389 148
300 496 389 208 1122 29 1.50 10.58 4 1.46
2,00 402 315 6066 1213 389 1.38 9.25 353 1.52
225 448 352 67.14 1343 kX4 1.37 10.15 38 1.50
265 521 409 7703 1541 385 1.37 1147 437 1.48
300 583 4.58 8519  17.04 382 137 1251 476 14
2,00 442 347 7026 1405 399 1.78 1576 490 1,89
225 493 387 7789 1558 97 1.78 17.36 539 1,88
2,65 574 451 8959 17192 395 1.78 19.74 6.13 185
300 643 5.05 930 1986 393 1.78 21.66 6.72 184
200 468 367 11545 1818 497 1.59 16.17 41 1.86
225 554 435 13533 2131 494 1.59 18.71 548 184
2,65 6.39 500 15431 2430 492 1.58 207 617 182
3,00 . 566 17240 7115 489 1.58 831 679 1.80

50 25 10

75 40 15




1 - (PP+5C)q=(011+ 0,25+ 0,02).2m.sen(5,71) + 0,06.sen(5,71) = 0,0815 kN/m

| !
A

2m
q.L> 0,000815.200%
My sq = 3 = 3 = 4,075kN.cm

Dimensionamento pelo método das tensées admissiveis (manualmente)

+ o
M, 367,15 % <10
— X _ = 11,97 kN/cm? =L
% =W T 30,66 fem 0,6. fy
M., 407 11974950 _ o 86 OK PERFIL ATENDE
y ) 2 )
=Y _ — 0,50 kN 0,6.24
=W, ~ 808 fem

Definido UDC enrijecido de 150X60X20X2,25 ABNT CF-24 para a cobertura



1 - (PP+5C)q=(011+ 0,25+ 0,02).2m.sen(5,71) + 0,06.sen(5,71) = 0,0815 kN/m

| !
A

2m
q.L> 0,000815.200%
My sq = 3 = 3 = 4,075kN.cm

Dimensionamento pelo método das tensées admissiveis (manualmente)

+ o
M, 367,15 % <10
— X _ = 11,97 kN/cm? =L
% =W T 30,66 fem 0,6. fy
M., 407 11974950 _ o 86 OK PERFIL ATENDE
y ) 2 )
=Y _ — 0,50 kN 0,6.24
=W, ~ 808 fem

Definido UDC enrijecido de 150X60X20X2,25 ABNT CF-24 para a cobertura



Calculo dos pilares frontais
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Calculo das ter¢cas do fechamento (CPI O 00)
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Tercas do fechamento CPI -0,3

-0,5
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Q=0,57.5=285kN/m

L 6000 + 250

1 - (v - = 20,83
L __@l* _ 00562t .,
* T8 E fnax 8.20500.2,083 ~-'00Cm
g.L> 0,0399.6252
My gy =~ = = 7793kN.cm
: 2 2
Z,.F, Z,.345 _ 3
Mypa = ——> 7793 = = Zx = 249 cm



55'55 m EXOY-Y
BITOLA Massa
W 150 x 13,0 13,0 100 43 49 138 | 118 | 16,6 858 | 6,18 164 | 222 | 255 10,20 | 27,49
W 150 x 18,0 18,0 153 102 58 71 139 19 234 939 1228 6,34 139.4 125 247 2,32 38,5 2.59 4.34 718 2048
W150x22,5(H) | 225 152 152 | 58 | 66 | 139 | 119 290 1229 @ 1617 651 1796 | 387 509 | 365 | 779 | 410 | 475 | 11,52 | 2048
W 150 x 24,0 240 160 102 66 103 139 115 315 1384 1730 663 1976 183 359 241 558 273 11,08 495 1748

W 150 x 29,8 (H) 298 | 157 | 153 | 66 | 93 | 138 | 118 | 385 | 1.739 | 221,56 | 6,72 2475 556 72,6 3,80 110,8 4,18 10,95 8,23 17,04
W 150 x 37,1 (H) 371 162 154 81 16 139 119 478 2244 2770 685 3135 707 91.8 3,84 140.4 4,22 20,58 6,64 14,67

W 200 x 15,0 15,0 | 200 100 | 43 | 52 | 190 170 | 194 | 1305 A 1305 | 820 1479 | 87 174 | 212 | 273 | 255 | 205 | 962 3944
W 200 x 19,3 193 203 102 58 65 190 170 251 1686 1661 819 1906 116 227 214 359 259 402 785 2931
W 200 x 22,5 225 | 206 102 | 62 | 80 | 190 | 170 | 29,0 2029 | 197,0 | 837 2255 | 142 279 | 222 | 439 | 263 | 618 | 638 @ 2742
W 200 x 26,6 266 207 133 58 84 190 170 342 2611 2523 873 2823 330 496 310 763 354 765 792 2934
W 200 x 31,3 313 | 210 134 | 64 | 10,2| 190 | 170 403 @ 3.168 | 3017 | 886 3386 | 410 61,2 | 319 | 940 | 360 | 1259 657 26,50

W200x359(H) 359 201 165 62 102 181 161 457 3437 3420 867 3792 764 926 409 1410 450 1451 809 2590
W200x41,7 (H) | 417 | 205 166 | 7,2 | 11,8 181 157 | 535 | 4114 & 4014 | 877 4486 | 901 | 1085 | 410 | 1657 453 | 2319 | 7,03 | 2186
W200x46,1(H) 461 203 203 72 11,0 181 161 586 4543 4476 881 4953 1535 1512 512 2295 558 2201 923 2236
W200x52,0(H) | 520 | 206 204 | 7,9 | 126 181 157 | 669 | 5298 @ 5144 | 890 5725 | 1784 1749 | 516 | 2658 561 3334 810 1985
HP200x530 (H) 53,0 204 207 11,3 113 181 161 681 4977 4880 855 5513 1673 1617 496 2486 557 31,93 916 1428
W 200 x 59,0 (H) 590 210 205 91 14,2 182 158 76,0 6.140 5848 | 8,99 6559 2041 1991 518 303,0 5,64 47,69 722 17,32
W200x71,0(H) 71,0 216 206 102 17,4 181 161 91,0 7.660 7092 917 8032 2537 2463 528 3745 570 B166 592 1580
W 200 x 86,0 (H) | 86,0 | 222|209 | 130 20,6 181 | 157 | 1109 | 9498 @ 8557 | 926 9842 | 3139 @ 3004 | 532 | 4587 577 | 14219 507 12,06

W 250 x 17,9 179 251 101 48 53 240 220 231 2291 1826 996 2110 91 181 199 288 248 254 953 4592
W 250 x 22,3 223 | 254 102 | 58 | 69 240 220 | 289 | 2939 2314 10,09 2677 | 123 241 | 206 384 | 254 477 | 7739 | 3797
W 250 x 25,3 253 257 102 61 84 240 220 326 3473 2702 1031 3111 149 293 214 464 258 7.06 607 3610
W 250 x 28,4 284 260 102 | 64 | 10,0 240 220 | 366 | 4.046 3112 1051 357,3 @ 178 348 | 220 549 | 262 | 1034 510 | 34,38
W 250 x 32,7 327 258 146 641 91 240 220 421 4.937 382,7 10,83 4285 473 64,8 3,35 09,7 3,86 10,44 8,02 36,03
W 250 x 38,5 385 262 147 | 66 | 11,2 240 | 220 | 496 | 6057 4624 11,05 517.8 594 80,8 @ 346 | 1241 | 393 | 1763 656 | 3327
W 250 x 44,8 44,8 266 148 76 130 240 220 576 7158 5382 11,15 6063 704 951 350 1464 396 2714 569 2895

HP 250 x 62,0 (H) | 62,0 | 246 | 256 | 10,5 10,7 | 225 | 201 | 796 | 8728 @ 7096 1047 7905 2995 | 2340 | 613 | 3578 689 | 3346 | 11,96 | 19,10
W250x730(H) 730 253 254 86 142 225 201 927 11257 8899 1102 9833 3880 3055 647 4631 701 5694 894 2333
W 250 x 80,0 (H) | 80,0 256 255 | 94 | 156| 225 201 1019 | 12550 | 9805 11,10 1.088,7 | 4313 | 3383 | 651 5131 | 7,04 | 7502 @ 817 | 21,36
HP250 x 850 (H) 850 254 260 144 144 225 201 1085 12280 9669 1064 10932 4225 3250 624 4996 700 8207 903 1397
W 250 x89,0 (H) | 89,0 | 260 256 10,7 | 17,3 225 201 | 1139 | 14.237  1.0951 11,18 1.2244 4841 3782 652 | 5743 | 7,06 | 102,81 740 | 1882
W250x101,0(H) 101,0 264 257 119 196 225 201 1287 16.352 1.2388 11,27 1.3950 5549 4318 657 6563 7,0 14770 656 16,87
W 250 x 1150 (H) | 1150 | 269 259 | 135| 221 225 | 201 | 146,1 18920 | 14067 11,38 15974 | 6405 | 4946 | 662 | 7527 @ 7,16 | 21200 586 | 1487

W 310 x 21,0 21,0 303 101 51 57 292 272 272 3776 2492 11,77 2919 98 195 190 314 242 327 886 5325
W 310 x 23,8 238 305 101 | 56 | 67 292 | 272 | 307 | 4346 @ 2850 |11.89 3332 116 229 | 194 369 | 245 465 | 754 | 4850
W 310 x 28,3 283 309 102 60 89 291 271 365 5500 3560 12,28 4120 158 31,0 208 494 255 814 573 4520
W 310 x 32,7 327 | 313 102 | 66 | 10,8 291 | 271 | 421 | 6570 4198 1249 4853 | 192 376 | 213 598 | 258 | 1291 | 472 | 4112
W 310 x 38,7 387 310 165 58 97 291 271 497 8581 5536 13,14 6154 727 881 382 1349 438 1320 851 46,66
W 310 x 44,5 445 | 313 166 | 66 | 11,2 291 271 | 572 | 9997 & 6388 1322 7128 | 855 | 1030 387 | 1580 | 441 | 1990 @ 741 | 41,00
W 310 x 52,0 520 317 167 76 132 291 271 670 11909 7514 13,33 8425 1026 1229 391 1888 445 31,81 633 3561

HP310x 79,0 (H) | 79,0 | 299 306 | 11,0 11,0 277 245  100,0 16316  1.091,3 1277 1.2101| 5258 | 3437 | 7,25 | 5254 | 820 4672 1391 2227
HP310x930(H) 930 303 308 131 131 277 245 1192 19682 12091 12,85 14503 6387 4147 732 6355 826 7733 11,76 1869
W310x97,0(H) | 97,0 | 308 | 305 | 99 | 154 | 277 | 245 | 1236 | 22.284 | 14470 1343 15942 | 7286 @ 4778 | 768 | 7250 838 | 9212 = 990 | 24,77
W310x107,0(H) 1070 311 306 10,8 170 277 245 1364 24839 1597,3 1349 17682 8123 5309 772 8061 841 12286 0900 2248
HP 310 x 110,0 (H) 110,0 | 308 | 310 | 154 | 155 277 | 245 | 1410 | 23.703 | 15391 12,97 1.7306 | 7.707 | 4973 | 7,39 | 7637 | 833 | 12566 1000 | 1591



" | EXOX-X | EXOY-Y
EH MM B

W360x32,9 58 85 4790 1400 5476 " 915 747 5310
W 360 x 39,0 353 123 65 107 332 303 50,2 10.331 5853 |14,35 667.7 375 53,5 2,73 91 .9 3,27 1583 | 598 | 47,32
W 360 x 44,0 352 171 6,9 98 332 308 577 12258 6965 1458 7843 818 957 377 1480 443 1670 872 4470
W 360 x 51,0 355 1M 7.2 M6 332 308 64,8 14 222 801,2 | 14,81 8995 968 113.3 3,87 1747 449 2465 T7.37 42 75
W 360 x 57,8 358 172 7.9 131 332 308 725 16443 9018 1492 10148 1113 1294 392 1998 453 3445 656 3896
W 360 x 64,0 347 | 203 | 7,7 13,5| 320 288 | 81,7 | 17.890 | 1.031,1 14,80 1.1455 1.885 @ 1857 | 4,80 | 2845 | 544 | 4457 | 752 | 37,40
W 360 x 72,0 350 204 86 151 320 288 913 20169 11525 14,86 12859 2140 2098 484 3218 547 61,18 675 3347

W 360 x 79,0 79,0 | 354 205 94 | 16,8 320 288  101,2 22713  1.2832 1498 14370 2416 @ 2357 4,89 361,9 5,51 8241 6,10 30,68
W 360 x 91,0 (H) 910 353 254 95 164 320 288 1159 267556 15159 1519 16801 4483 3530 6,22 5381 6,90 92,61 7,74 30,34
W 360 x 101,0 (H) | 101,0 | 357 255 10,5 18,3 320 286 1295 30.279 1.6963 1529 1.888,9 5.063 3971 6,25 606,1 6,93 12847 | 6,97 27,28
Ww360x110,0(H) 1100 360 256 11,4 19,9 320 288 1406 33.155 1.841,9 1536 2.059,3 5570 4352 6,29 6645 6,96 161,93 643 25,28
W 360 x 122,0 (H) 1220 363 | 257 | 130 217 320 | 288 1553 | 36.599 | 2.016,5 11535 22698 6147 4784 6.29 7324 6.98 21270 | 592 2212

W 410 x 38,8 . 736,8 404 57,7 2,83 90,9 3,49 11,69 7,95 55,84
W 410 x 46,1 46,1 | 403 | 140 | 7,0 | 11,2 381 357 | 59,2 | 15.690 778,/ 16,27 8911 | 514 734 | 205 | 1152 | 355 | 20,06 | 625 | 5094
W 410 x 53,0 530 403 177 7.5 109 381 357 684 18734 9297 1655 1.0522 1.009 1140 384 1769 456 2338 812 4763
W 410 x 60,0 60,0 | 407 178 7,7 12,8 381 357 | 762 | 21.707 | 1.066,7 16,88 1.2015| 1205 1354 @ 398 | 2092 | 465 | 3378 @ 695 | 4642
W 410 x 67,0 670 410 179 88 144 381 357 863 24678 12038 1691 1.3627 1.379 1541 400 2390 467 481 622 40,59
W 410 x 75,0 750 413 180 | 9,7 | 16,0 381 | 357 958 | 27.616 | 1.337,.3 | 16,98 1.5186 1.559 173,2 4,03 2691 4,70 65,21 5,63 36,80
W 410 x 85,0 850 417 181 109 182 381 357 1086 31658 15184 17,07 17317 1804 1993 408 3104 474 9448 497 3272
W 460 x 52,0 520 | 450 152 | 7,6  10.8| 428 | 404 | 66,6 | 21.370 9498 1791 1.0959 | 634 835 @ 309 | 131,7 | 379 | 21,79 | 7.04 | 5321
W 460 x 60,0 60,0 455 153 8,0 13,3 428 404 76,2 25.652 1.127,6 18,35 1.292,1 796 104,1 3,23 163,4 3,89 34,60 5,75 50,55
W 460 x 68,0 68,0 459 154 | 91 154 428 404 @ 87,6 | 29.851 13007 1846 14954 | 041 1222 | 328 | 1924 393 | 5229 | 500 | 4442
W 460 x 74,0 740 457 190 90 145 428 404 949 33415 14624 1877 16574 1661 1748 418 2713 493 5297 655 4489
W 460 x 82,0 820 460 191 99 16,0 428 404 | 104,7 | 37.157 | 16155 18,84 18364 | 1862 1950 422 | 3033 | 496 | 7062 @ 597 | 4081
W 460 x 89,0 89,0 463 192 105 17,7 428 404 1141 41.105 17756 1898 2.0194 2093 2180 4,28 3390 501 9249 542 3844
W 460 x 97,0 97,0 466 193 | 11,4 | 19,0 | 428 404 1234 44658 | 1.916,7 19,03 21874 2283 236,6 4,30 368,8 5,03 115,05 5,08 35,44
W 460 x 106,0 1060 469 194 126 20,6 428 404 1351 48978 20886 1004 23946 2515 2503 432 4057 505 14819 471 3205
W 530 x 66,0 66,0 525 1656 | 8,9 | 114 | 502 | 478 836 | 34.971 | 1.332,2 | 20,46 1.558,0 857 103,9 3,20 166,0 4,02 31,52 7.24 53,73
W 530 x 72,0 720 524 207 90 109 502 478 91,6 39969 15255 20,89 17559 1.615 1560 420 2446 516 3341 950 5313
W 530 x 74,0 740 529 166 97 136 502 478 | 951 | 40969 15489 20,76 18049 | 1041 1255 331 | 2001 | 410 | 4739 @ 610 | 4926
W 530 x 82,0 82,0 528 209 95 13,3 501 477 1045 47569 1.801,8 2134 20585 2028 1941 441 302,7 5,31 51,23 7,86 50,25
W 530 x 85,0 850 | 535 166 103 16,5 502 478 | 107,7 | 48.453 18113 2121 20998 | 1263 1522 @ 342 | 2416 | 417 | 7293 | 503 | 4641
W 530 x 92,0 92,0 533 209 10,2 156 502 478 1176 55.157 2.069,7 21,65 23598 2379 2276 4,50 3547 5,36 75,50 6,70 46,84
W 530 x 101,0 101,0 | 537 | 210 | 10,9 | 17.4| 502 | 470 | 130,0 | 62198 | 2.316,5 | 21,87 26404 2693 | 2565 @ 455 | 4006 @ 540 @ 106,04 | 603 | 4314

W 530 x 109,0 1090 539 211 116 188 501 469 1397 67.226 24945 2194 28470 2952 2798 460 4374 544 13138 561 4047
W 610 x 101,0 101,0 | 603 | 228 | 10,5 14,9 573 | 541 | 130,3 | 77.003 | 2.554,0 | 24,31 2.922,7| 2.951 | 2588 | 4,76 | 4050 | 576 | 8168 | 7,65 @ 51,54
W 610 x 113,0 1130 608 228 112 17.3 573 541 1453 88196 29012 2464 33129 3426 3005 486 4697 582 11650 659 4834
W 610 x 125,0 1250 | 612 | 229 | 119 | 196 573 | 541 | 160,1| 99.184 | 3.241,3 | 24,89 3.697.3 3.933 3435 4 96 536.3 5,89 159,50 5,84 45 45
W 610 x 140,0 1400 617 230 131 222 573 541 1793 112619 36505 2506 4.1731 4515 3926 502 6140 594 22501 518 4127
W 610 x 155,0 1550 | 611 324 | 12,7| 19,0 | 573 | 541 | 198,1 | 120583 4.2417 2558 4.7491| 10.783 | 6656 A 7,38 | 10226 = 853 | 200,77 | 853 | 42,60
W 610 x 174,0 1740 616 325 140 21,6 573 541 2228 147.754 47972 2575 53833 12374 7615 745 11711 858 28688 752 3863
HP310x930(H) 930 303 308 131 131 277 245 1192 19682 1.2991 12,85 1.450,3 6.387 4147 732 6355 826 7733 11,76 1869
W310x97,0(H) | 97.0 | 308 305 | 99 154 277 | 245 1236 22284 | 14470 |1343| 15942 | 7286 | 4778 | 7.68 | 7250 | 838 | 9212 | 990 | 24.77
W310x107,0(H) 107,0 311 306 109 17,0 277 245 1364 24830 15973 1349 17682 8123 5309 7,72 8061 841 12286 000 2248

HP 310 x 110,0 (H), 110,0 | 308 | 310 | 154 | 155 | 277 | 245 | 141,0 | 23.703 | 1.539,1 [1297 1.730,6 | 7.707 | 4973 | 7,39 763,7 833 | 12566 | 1000 | 1591




Calculo dos contraventamentos verticais

T Ftool - Two-Dimensional Frame Analysis Teol
File Options Transform Display

DEE&8 -
ATla A <&Mo f i

R . . . . . SEBRE®
Ld o P P
E=
® HiITow
)L,i
iy
lwIH}:,
i h
type:|| shape ~
d:|410.00 ~ |mm

WA410x53.0

3 1009.00|cm*

1.42 KN/m

lepped

>

mm (2] Snap

6/ mm | || X: 30000mm || Y: Omm [] Grid



Calculo dos contraventamentos verticais

T Ftool - Twe-Dimensional Frame Analysis Teel - X
File Options Transform Display

e dS& L2l Load Case/Combination: Single Case
AIlasFA <+®DIa i v [ B w5~
Stepr[ Ofmm [ros] e

~ Section Properties
7 Contrav V ~
c BEEEe
- &P
il

” 2R G O

b e
—t
tr
d

=1

t
3 76.20|mm
b: 76.20| mm
t 6.33|mm
& 8/mm
m 54.80| mm
A 1855/ em®
As: 8.06/cm®
I: 103.58|cm*

1.42 KN/m

v

< >
H:| 59286 mm ;| 30138)mm || %:54000mm | V: 12000mm [A6Grd | 6000[mm v:[  5000|mm [ Snap



Calculo dos contraventamentos verticais

T Ftool - Two-Dimensional Frame Analysis Tool
File Options Transform Display

D ESm -
R[T|a#F G@mMo i

Load Case/Combination: Single Case

T e A5 -

e o

~ Section Properties

Escora ~

R E e
il Tl
Hizo o

Ly
, .
h J¢le
=

t

type: | shape v

A 34.20|cm*
i 2
€ as[ 1201/em
=z Iz 2611.00|cm*
2
o
9
=
(]
Q
®
Q
=
= v
— < >
= m | | %:48000mm | ¥:-6000mm [ 6rid m [ Snap




Calculo dos contraventamentos verticais

T Ftool - Two-Dimensional Frame Analysis Tool: untitled ftl - X
File Options Transform Display
= = Load Case/Combination: Single Case

AIA~A o &5 Il § b Deformed Factor;

189 mm L= 6000 mm - Dx 578 mm Dy: 0.00

v =
e onm

Member
/ Displacements and Rotation:

w

Displ.frotat. at local pes,

Init
L D 0.00 mm

| Rz -0.2 deg

End:

Dy 0.1 mm
Dy: 0.00 mm
Rz 0.1 deg

Max. Transv.
Displ.:

595 mm

At local pos.: 2791 mm
Member length: 6000 mm

Define a reasonable
step value to get
results along member.

5.3 KN 2.3 kN 0.0 kN 0.0 kN 0.0 kN 0.0 kN 0.0 kN 0.0 kN 0.4 kN 0.5 kN

3.1 kN
2.9 KkN
0.3 kN
0.1 kN
0.0 kN
0.0 kN
0.0 kN
0.0 kN
1.0 kN
1.0 kN

>

mm | | X: 24000mm || Y: -6000mm [ Grid mm [ Snap || < >




Calculo dos contraventamentos verticais

T Ftool - Two-Dimensional Frame Analysis Toel: untitled ftl
File Options Transform Display

D H&Ee
BRI A A ¢ MED

Editing Mode] Selection |

Load Case/Combination: Single Case

) R B a5~

[&]
-
*
b
a4
x

1.88 kKN/m

<

v

=
@
Q
®
e,
|

#5884 mm V[ 30440]mm || x:24000mm | v:-6000mm

>
Grid % 6000]mm ¥:|6000]mm [ZISnp

Stem__ G ] o

Uniform Loading

Carga v
B A
e
Direction
[/ Globl
tocal



Calculo dos contraventamentos verticais

T Ftool - Two-Dimensional Frame Analysis Took: untitled.ftl - X
File Options Transform Display

i ==
ARIAH o &5 a1 F Bending Moment; Fmm

b ~ Uniform Loading
v Carga v
- | B
Ld 2
i

x Direction

) Global

Local

507
) 42 -3 ‘ 3 1 ) A ‘ A
2 ’ Z[ a7 = 9|8 o * - *
<
-
o B
3 -
& >
7.4KkN 22 KN 0.0 kN 0.0KN 0.0 KN 0.0 kN 0.0 KN 0.0 KN 06 kN 0.7 KN

=4 = =4 =4 =4 =4 = =4 =4 =

x 2 x x x x 2 x x 2

b= = b= = = = = = = =

- < S S = o = o e z
=]
[
Q
®
Q
=|
= v
— € >
= 0]mm ||[X: 24000mm | V:-6000mm Gid X




Calculo dos contraventamentos verticais

T Ftool - Two-Dimensional Frame Analysis Tool: untitled.ftl
File Options Transform Display

DEEH&E®

RI A A < &Ma b Al Force k| v =
step|  Omm
N ~ Uniform Loading
e Carga -
. R B
L R
=
x Direction
Global
Local
e 0.00 kN/m
ay: KN/m
14 13 13 13 13 13
13
=T
<
74KN 0.0 kN 0.0 kN 0.0 KN 0.0 kN 0.0KN 0.0KN 0.6KN
z z P4 P4 P4 z
Z Z Z Z Z Z
= = = = = =
S S = = = =
=~
@
Q
®
Q
=
= v
—]|l € >
=

mm ||| X: 3678mm ¥:3648mm

HM6Grid X




Calculo dos contraventamentos verticais

T Ftool - Two-Dimensional Frame Analysis Tool: untitled ft
File Optiens Transform Display

D& &

AI s A <& 0a

Shear Force:

Load Case/Combination: Single Case

= +

Gl

mm ||| X: 6000mm | Y:-6000mm

Steps|  Ofmm o
[ A Uniform Loading
~ Carga v
* B B
Ld
x Direction
Glohal
Local
o
ay:
0.3 ) 0.1 ) 0.0
=
=
7.4 kN 0.0 kN 0.0 kN 0.0 kN 0.0 kN 0.0 kN 0.0 kN 06 kN 0.7 kN

=z =z = = = = = =z

2 = x x = x x =

= = o o = = = P

S S = = = = - =
=]
[
Q
&
a
=|
= v
—| € >
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Verificagcao da Escora do Beiral

B Tipo deAce - * | Ndo se esqueca de selecionar o aco ASTM A572
Aco ope -~
- para fazer a verificagcdo
Tipo [ASTM A 572 GR-50
fy | 345 kN/cm?
fu | 45 kM/cmd Bl Laminado — *
Identificagao
E |20500 kN/cme Perfil [W 200 x 266 bt
G |7892.5 kN/cm? DimensSes . Y T
H|-II|F|H|-|I|—|A| | |('| d — Angzcmz W::ITM[:“?
P 266 kgi/m Wy| 496 cm? = = —
+ Ok :: 15?:: " k[ 2611 om®  ze] 2623 ow
Iy 330 cm* 7| 763 o — = tw_‘
tf 8.4 mm rdﬁ ot L
i
Apesar de passar com | <o ||| =]a] ] =

Resultados

fol ga, o perﬁ | W200X2 6' 6 Compr. Flambagem—| [~Solicitagdes Rd(Nd) [-142.04 kv [OK

é o mais leve que atende L[E0D  om | | Nd |37 kN Rd(vd) [20508 kN |OKI
a condicdo de esbeltez a Ly[600  em | ¥4 13 N RaM0[343753  kNem[OKI

- Lb [600 N § i) 607 kN.cm Rd(Mdy) [0.00 kM. cm —
compressao <200 Mdy [0.00 kN.cm  Rd[Md+Nd) [0.20 =1 ok

lar || Mais Leve | Relatério | s l]k|

Para manter os cadlculo
de acordo com a norma,
manteremos esse perfil




Calculo dos contraventamentos verticais

Descricao Pilar do Pértico

Cddigo da Peca Nt, Rd (Mx, Rd My, Rd |V, Rd

W410X53,00 -1038 | 22208 | 3206 374

Combinacdo Nt, Sd |Mx, Sd My, Sd |V,Sd |N.Mx.My Status

1-1,4PP+1,55C 56 17517 |0 55

2-PP+1,4V90° -106,2 [10356 |0 44,5

3-PP+1,4V0° 0 9921 650 39 f

4-1,4PP+1,55C+0,84V90° 0,00{SEM CARGA

5-1,4PP+1,55C+0,84V0° 0,00|{SEM CARGA
Unidades kN kN.cm kN.cm kN RESULTADO FINAL



Calculo dos contraventamentos verticais

@

| Arawica fea blasoaa

Identificagao

Dimensdes

bf* 76,2 mm

tF= 6.4 mm Ix*=ly* EN 4

R=y= 213 cm

Aisscla

Perfil |L 76.2 x 7.3 tf

bif

¥
Ag* 9.3 cm® 2 H [
'l

VisualMetal -

[Fa |_ ~

P- 7.3 kg Esbeltez deve ser < 200 bf ]

* Dado referente a uma dnica

o] ] v [o] +] | <

(Item 5.3.5 NBR8800/38) £

Recomenda-se adotar cutra segdo! -
a elementos sujeitos & tragdo

[Ex.: elementoz de telipa)

Espacamento

e |B mm
Compr. Flambagem
Lflx|424.2 cm
Lily |848.5 cm

Solici

Ned[16 KN

Ntd |3.6 kN

['RdiNe) [0.00 kN

—

Rd(My) |418.50 kN Okl
Ezpacadores no
maximo a cada 0.00 cm
Calcular | Mais Leve | Relatdrio | + DOk |

M L Laminado
Identificagdo
Perfil |L 44,45 x 2,14

Dimenzoes

bi*[ 4445 mm  Ag®| 271 om

<[ 3.2 mm e=ly=[ 541 cm*

x=y’|ﬁ cm 2" IW cm
P:[ 214 kgi/m

* Dado referente a uma dnica cantoneira
| <[] e[ =]a]]]ef
Espagamento
e lﬂi mm
Compr. Flambagem
Lilx|424.2 cm
LKy IW cm

Solicitagies

Ncd[46 kN

Ntd |3.6 kN

| &

El

Perfil indicado para elementos sujeitos & ragdo
ou compressan [Ex: elementos de trelia)

Resultados

Rd[Nc] |-5.79 kN Okl

Rd{Ny [121.95 kH Okl
Espagadores no
maximo a cada 381.31 cm

Calcular ‘ Relatirio | °-f'l]k|




Bases dos pilares

Dimensoes das Bases:

6.6 - Detalhe das Bases

PERFIS A a a B b b, Ep | Dews | Howe | How
(mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm)
W200x26,6 | 350 190 80 500 375 63 32 | 4x25 | 750 175
W250x327 | 350 190 80 500 375 63 32 | 4x25 | 750 175
W250x385 | 350 190 80 500 375 63 32 | 4x25 | 750 175
W360x44,6 | 300 150 75 650 540 55 38 | 4x32 | 750 175
W360x5L,0 | 300 150 75 650 550 50 38 | 4x32 | 750 175
W360x 79,0 | 300 150 75 650 550 50 38 | 4x32 | 750 175
wW40x388 | 300 150 75 650 540 55 38 | 4x32 | 750 175
W410x 46,1 [_300 150 75 650 540 55 38| 4x32 | 750 175 |
W410x53,0 | 300 150 75 650 540 55 38 | 4x32 | 750 175
W410x 60,0 | 300 180 60 700 574 63 45 | 4x38 | 850 225
W4l0x670 | 360 | 2x120| 60 750 624 63 45 | 6x38 | 850 225
W40x750 | 360 | 2x120 | 60 750 624 63 45 | 6x38 | 850 225
W 460 x 52,0 | 300 180 60 700 574 63 45 | ax38 [ 650 225
W 460 x 60,0 | 300 180 60 750 624 63 45 | ax38 [ 850 225
W 460 x 68,0 | 300 180 60 750 624 63 45 | ax38 [ 850 225
W 460 x 74,0 | 300 180 60 750 624 63 45 | ax38 [ 850 225
W460x 82,0 | 300 180 60 750 624 63 45 | ax38 | 850 225
W460x 89,0 | 300 180 60 750 624 63 45 | ax38 | 850 225
WS530x660 | 360 | 2x120| 60 750 624 63 45 | 6x38 | 850 225
W530x72,0 | 360 | 2x120| 60 750 624 63 45 | 6x38 | 850 225
W530x740 | 460 | 2x130 | 100 854 704 75 51 6x45 | L1100 | 280
W530x82,0 | 460 | 2x130 | 100 854 704 75 51 6x45 | L1100 | 280
W530x850 | 460 | 2x130 | 100 854 704 75 51 6x45 | 1100 | 280
W530x920 | 460 | 2x130 | 100 854 704 75 51 6x45 | 1100 | 280
W 530 x 101,0 500 2 x130 100 854 704 75 51 6x45 1.100 280
W 610 x 101,0 460 2 x130 100 854 704 75 51 6x45 1.100 280
W610x113,0 | 540 | 2x150 | 120 902 728 87 63 | 6x51 | 1500 | 320
W610x1250 | 540 | 2x150 | 120 902 728 87 63 | 6x51 | 1500 | 320
W610x140,0 | 540 | 2x150 | 120 902 728 87 63 | 6x51 | 1500 | 320
W610x1550 | 600 | 2x150 | 150 950 776 87 63 | 6x51 | 1500 | 400
W610x1740 | 600 | 2x150 | 150 950 776 87 63 | 6x51 | 1500 | 400

.
I
s © I |
< | |

=

(1]

bi| b bi
£ total
£
o
L
© [=3
[Te] 8 ()
N g =y
S T |

H chumb




ontraventamentos Horizontais

T Ftool - Two-Dimensional Frame Analysis Tool: Contrav.ftl - X
File Options Transform Display
D& Load Case/Combination: Single Case

AIla #A <&Oa ;i Deformed Factor] 00| [] NE= R
Step|  omm

S ~ Section Properties
s Contrav ~
. Bl B
4 o

- ..'

P SI o
=

(]

Q

&)

Q

=|

= v

— |l < b4

= mm ||| ¥ 52000mm || V: 18000mm MGrid X




Contraventamentos Horizontais

ELS

L 3.0,0285.600
R=3.q-= = 6,41kN
N < PR 3 3
E ELU
2 L 3.(1,4).0,0285.600
R R=3.q.7= : — 8.97kN
o
lI‘I’
N
(Vs
S -
]
o
s




Contraventamentos Horizontais

T Ftool - Two-Dimensional Frame Analysis Took: Contrav ft!
File Options Transform Display

DEed&sm -
T W~

A I A A & ma E e
Step: Ofmm
@ ~ Nodal Loading
o Pessoa ~
. . . . BN R
Ll -
s £ 4
x [ 0.0]kN
Fy: bo|kn
Mz 0|kNem
e 4 =z =z
2 E z Z
= = = =
& > & =
v
>
A Grid m [7]5nap




Contraventamentos Horizontais

T Ftool - Two-Dimensional Frame Analysis Tool: Contrav.ftl - X
File Options Transform Display
e d& Rl Load Case/Combination: Single Case

BRIax A $®mailm v E = R )
Displ./rotat. at local pos: 021 mm L= mm - D Sterﬁljlmm
k ~
Member
s | ] I Displacements and Rotation:
| ————1 —
*
Init:
Ld Dx 0.00 mm
57 mm
— Rz -0.0 deg
x
Dx -0.00 mm
58 mm
Rz 0.0 deg
Max, Transv.
Displ.:
7.58 mm
At local pos.: 2000 mm
I N ] Member length: 2000 mm
Define o reasonable
step value to get
results along member.
T
5.9 kN 5.9 kN
z z
< <
= o~
@ @
=]
a
&
)
=
v
— < b4
= mm ||| % 14000mm | ¥:0mm Heid % mm FASnap || < 3




ontraventamentos Horizontais

T Ftool - Two-Dimensienal Frame Analysis Took: Contrav.ftl
File Options Transform Display

DE &
RI A A

§oloat
Train

-
—
16

-08
33

0.0 4.8 4.8

-0.8

-0.8

6.9

38

8.1

-0.8

8.1

-0.9

8.2

-3.3

8.2

-0.8

-0.8

-3.6

2.3

-0.7

2.3

2.2
73
0.2
-3.8
7

gl

-0.2

3.7

-2.7

-8.0

WO

-2.8

-0.6

0y

27

4
0.2

-8.1

0.8

gL

-0.6

74
8.9

59 kN

9.4 kN

A

9.2 kN

X:12000mm || ¥: 6000mm

[ 6rid

Siep:| Ofmm
Nodal Loading

Pessoa ~




Contraventamentos Horizontais

Cdlculo da barra redonda: Somente a tracdo

Escoamento da secdo bruta

_Ag.Fy
t,Rd - 1’1
2
TT. (%). 25
Nt ra = 11

N¢ ra = 25,70kN > 7,3 kN OK Aprovado



Verificagcdo das tercas a compressdo

B kx.Lx B 1,0.600

= = 102 OK
x rx 5,88

_ky.Ly 1,0.200
Y ry 223

= 89,68 OK

08.03 — Tensdao Admissivel de Compressao — Fa:

As condicBes de resisténcia de uma peca estrutural aos esfor¢cos de compressdo serdo
determinadas pela tens&o maxima admissivel de compressé&o, obtida da seguinte maneira:

Para&gcc
r
| 2
Co - I|2><T[ *E
\ F
/&\2
I | F
Fa=|1-212 |x X
2xC2 | Fs
a AR
0,375>{&J 0125x( KL
FS=1667+ r/_ LT

Cec Ce?



Verificagcdo das tercas a compressdo

Para o aco ASTM A36 = C, =128
Para o aco ASTM A572 = C. =108

Para k—rL = Cec

12xm2xE  105.563
- KLY {kLT

23><[TJ

Fa

r

2 102)2 ] 25
(k_L) gy Fa= [1 _ (2 12;2]] = 13,12 kN /cm?

r 1,30
Fa 1 ZCCZ] Fs
0,375.102 0,125.1023
Fs = 1,667 + — =

=1
128 1283 30

Nt,Rd = 13,12.6,66 = 87,4 kN > 7,1 OK!!!



Lista de Malteriais

Aplicacao Codigo Material Quant UM Peso Unit.|Peso Total (Peso/m2
Viga da cobertura W360X39.0 ASTM AB72GR50 23|Barras 12m 468 10764 797
Pilares dos porticos W410X53.0 ASTM AST72GR50 10|Barras 12m 636 6360 471
Pilares Frontais W410X38,8 ASTM AB72GR50 4|Barras 12m 465,6 18624 1.38
Tercas do fechamento lateral UDC Enrj 150X60X20X3.00 ABNT CF24 ou ASTm A36 116|Barras 6m 40,98 4753.68 3.b2
Tercas da Cobertura UDC Enrij150X60X20X2,25 ABNT CF24 ou ASTm A36 126 |Barras 6m 31,38 3953,88 2,93
Correntes da cobertura Cantoneira Laminada L38,1X3.,2 ASTM A36 62|Barras 6m 10,98 680,76 0,50
Contraventamentos Verticais Cantoneira Laminada L44,45X3,2 |ASTM A36 24 |Barras 6m 12,84 308,16 0,23
Contraventamentos Horizontais  |Barra redonda 12mm ASTM A36 60|Barras 6m 6 360 0,27
Chapas de base Chapa 300X650X38mm ASTM A36 28|Pecas b4 1512 1.12
TOTAL 30554.,88 22,63

Adicionado posteriormente:

Escora do beiral: W200X26,6 ASTM A572Gr 50 =54mx2=108m /12m =29
barras de 12m = 2872,8 kg

TOTAL FINAL: 33.428 kg = 24,76 kg/m?




Tarefa:
Dimensione um galpao em alma cheia

Vao Livre : 40m

Comprimento: 60m
Distanciamento entre porticos: 6m
Altura dos pilares: 9m
Localizacao: Belo Horizonte - MG
Telhas Trapezoidais Simples #0,50
Aberturas frontais: 25m?

Aberturas No fundo: 25m?

Terreno Plano



