Questao — Encontre a maior forca de compressdo, Ncre, €M ELU que a coluna biarticulada (adote
kx=ky=k,=1,0) de comprimento L=377 cm poder suportar, sem enrijecedores transversais, escolhendo
o perfil Gerdau laminado W250x17,9 kg/m. Adote aco com as seguintes propriedades mecanicas:
f,=25,0 kN/cm?, E=20000 kN/cm? e G=7700 kN/cm?. Caso o perfil escolhido nio atenda a condigio
de seguranca, qual seria o proximo perfil de menor massa linear para atender?

TABELA DE BITOLAS

- [ESPESSURA| [ Emox-x | EXOY-Y
BITOLA Linoar [ MESA-3, [ALMA-, BITOLA
mm x kg/m kg/m mm | mm b, /2t ar in x Ibift
W150x13,0 13,0 148 | 100 43 49 138 118 16,6 635 858 6,18 964 82 16,4 222 255 2,60 1,72 10,20 2749 4181 067 WEx85
W150x18,0 180 153 102 58 71 138 1189 234 939 1228 634 1394 126 247 232 385 2,69 434 7,18 2048 6.683 069 W6x12
W 150x 22,5 (H) 25 152 | 152 58 6,6 139 119 20 1.229 1617 6,51 179,6 387 50,9 365 779 4,10 475 11,52 2048 20417 088 W6Ex15
W150x24,0 240 160 102 66 103 139 115 315 1384 1730 663 1976 183 350 241 558 273 1108 495 1748 10208 069 WEx16
W 150 x 29,8 (H) 298 157 | 1583 6,6 93 138 118 38,5 1.739 2215 6,72 247.5 556 72,6 3,80 1108 4,18 10,95 8,23 17,94 30.277 090 W6 x20
W 150 % 37,1 (H) 371 162 154 81 16 139 119 478 2244 2770 685 3135 707 91,8 384 1404 422 20,58 6,64 1467 39.930 091 W6 x25
W200x15,0 15,0 200 | 100 43 52 190 170 194 1.305 1305 820 147,9 87 17,4 212 273 2,55 208 9,62 3944 8.222 077 WEx10
W200x19,3 193 203 102 58 65 190 170 251 1686 1661 B19 1906 116 227 214 359 2,59 402 7,85 29,31 11.098 079 WBx13
W200 x22.,5 25 206 102 | 62 80 | 190 170 | 290 2.029 1970 837 | 2255 142 279 222 439 2,63 6,18 6,38 2742 13.868 0,79 WBx15
W200x26,6 266 207 133 58 B84 190 170 342 261 2523 873 2823 30 496 310 763 354 765 7.92 2934 %2477 092 wgx18
W200x31.3 313 210 134 64 10,2 | 190 170 403 3.168 30,7 8,86 338,6 410 612 319 94,0 3,60 12,59 6,57 26,50 40.822 093 W8 x21
W200x359(H) 359 201 165 62 102 181 161 457 3437 3420 867 3792 784 926 400 1410 450 1451 809 2500 69502 1,03 Wex24
W 200x 41,7 (H) M7 205 166 72 11,8 | 181 157 535 4114 401 .4 8,77 4486 901 1085 410 165,7 4,53 23,19 7,03 2186 83.948 1,04 WBx28
W200x46,1(H) 461 208 203 72 11,0 181 161 586 4543 4476 881 4953 1535 1512 512 2205 558 2201 923 2236 141342 119 W8 x31
W 200 x 52,0 (H) 52,0 206 204 79 12,6 | 181 157 66,9 5.298 5144 890 572,5 1.784 1749 516 2658 5,61 33,34 8,10 19,85 166.710 1,19 W8 x35
HP200x530(H) 530 204 207 M3 113 181 161 681 4977 4880 855 5513 1673 1617 496 2486 5,57 31,93 9,16 1428 155075 1,20 HP 8 x 36
W 200x 59,0 (H) 59,0 210 | 205 9,1 142 | 182 158 76,0 6.140 5848 899 655,9 2.041 199,1 518 303,0 5,64 47,69 7,22 1732 195.418 1,20 W8 x40
W200x710(H) 710 216 206 102 174 181 161 910 7660 7092 9017 8032 257 2463 528 3745 570 8166 592 1580 249076 122 W8 x48
W 200 x 86.0 (H) 86.0 222 209 | 130 206 181 157 | 1109 9.498 855.7 9.26 984.2 3.139 300.4 532 4587 5.77 142.19 5.07 12.06 317.844 1.23 W8 x 58
I;;:E:ﬂ?,ﬂ 179 251 2201 1826 99 2110 a1 18,1 199 288 248 254 9,53 4592 13.735 088 wW10x12 I
X223 T 2% feicke] T4 1000 267.7 23 EX| (] K A 177 73 3707 T8620 TE9 W0 15
W250x25.3 253 257 3473 2702 1031 3141 149 203 214 464 258 706 6,07 3610 22985 089 W10 x17
W250x284 284 260 4.046 3,2 10,51| 3573 178 34,8 220 54,9 2,62 10,34 510 34,38 27.636 090 W10 x 19
W250x327 27 258 4937 3827 1083 4285 473 648 835 007 386 1044 802 3603 73104 1,07 W10x22
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A linha tracejada indica a linha
elastica de flambagem
Valores tedricos de K; ou Ky 05 0,7
Valores recomendados 0,65 0,80
Calculo de Q
—Alma AA (Grupo 2)
d 22,00
b ’ 45,83
t—¢, 048 7
w )
( /t)r = 1,49 |- = 1,49 = 42,14
mm fy 2 5
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Aot = Ay — Z(b —be)t = 23,10 — (22,00 — 20,60) X 0,48 = 22,43 cm?
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Calculo de ¢

ro = [rZ+r12=+/9,962 + 1,992 = 10,157 cm

N = m* E I, _ m* x 20000 x 2291
X ™ (K, Ly)2 (1,0 X 377)2
N =T[2Ely =T[2>< 20000 x 91
Y (ky Ly)2 (1,0 x 377)?
N = 1 12 E C,,

7org | (ky Ly)?
N = 1 % X 20000 x 13735
10,1572 (1,0 x 377)?

Ne = min(Ney; Ney; Ne, ) = 126,38 kN

A, f 0,970 x 23,1 X 25
Ao = jb =J = 2,105

= 3181,8kN

= 126,38 kN

ol -

+ 7700 X 2,54 = 374,5 kN

Ne 126,38
Se A <15 entio  y = 0,658%
} 0,877
Se Ap>15 entao X=—"3
)‘0
~x=0,197
Assim:
N XQAgf, 0,197 x0,970 x 23,1 x 25,0
RET Ty 1,10
. Ncrg = 100 kN
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