Exercicio Proposto

Calculo de uma
Monovia

Curso de Projets e Citeals de Lstraturas metilieas



Calcule um portico de monovia com
capacidade 151, para 1.900.000 ciclos.

Curso de /Dﬁg/éto e Cilealy de Lstraturas metitioas



1 — Predimensionar Lancando no Ftool para
atingir o mais proximo possivel da flecha
maxima(L/600)
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Lembre-se: Essa ndo é a Unica combinacdo possivel, existem
outras que podem ser exploradas
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2 - Majorar as cargas e extrair esforcos (Momento Fletor)

12,5.M 12,5.30601
Cp, = mar Cp, = =1,55
2,5. M0 + 3. My + 4. Mg + 3. M, 2,5.30601 + 3.7212 + 4.30601 + 3.8662
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- W410X38,8

B 12,5.16505
~ 2,5.16505 + 3.2849 + 4.3602 + 3.10053

= 2,18
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2 - Majorar as cargas e extrair esforcos (Cortante)
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3 — Majorar as cargas e exitrair esforcos (Axial)
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4 - Verificar a primeira Rodada de Calculo (Viga)

Listar Perfis que atendem

Esforcos e Distdncias

Lx (mm) 8000]
Ly (mm) 8000
N(kN) -86
Wx{kN) 0
Wy(kN) 119
Mx(kMN.cm) 30601
My(kM.cm) 0
kx 1
ky 1lkz 1
d (mm) 0|Cb 1,55
Lb (mm) 8000
Material
ASTM AST2GR50
Fy (kiieme) | 34,5

Dados para Calculo de NRd

Q 0,84
Nex(kN) | 110556 | rofcm) 20,7
Ney(kN) | 2709 |Nez(kN) 980,86
A0 2,99
X 0,098

Esbeltez Limite FLA X-X Esbeltez Limite FLA Y-

halma 56,43 Aalma 56,43
Ap 91 65 Ap 27,30
Ar 138,94 Ar 34,13
Wr 45960,90 Ir 268339

Compacta Esbelta

Resultado: 241 ,8%
W 530 X 66,0 Perfil Peso Y%
d(mm) 525|Wx{cm?) 1332,2|rx(cm) 20,46 W250x73,0(H) | 73,00 )|9460%
bf{mm) 165[Wy(cm?) 103.9|ry(cm) 3.2 HP 310 x 79.0 (H) | 79.00 | 94,36%
d'(mm) 478|Zx(cm?®) 1558|Area(cm?) 83,6 W 360x 79,0 79,00 | 91,45%
tw(mm) 8,9|Zy(cm?) 166|ho/tw 53,7|Limite: 36,3 Esbelta W 250 x 80,0 (H) | 80,00 | 85,43%
tf{mm) 11,4|Ix(cm4) 34971 |bitf 7.2|Limite: 13,7 25,1 Compacta VW 200 x 86,0 (H) | 86,00 | 95,56%
h(mm) 502,2]ly(cm4) 857|Peso (kg/m) 66.0 W250x89,0(H) |89,00)|7597%
W 460 x 89,0 89,00 | 93,46%
1. Verificac&o da Esbelter do perfil W360x91,0(H) |91,00]6431%
Limite Real W 530x92,0 92,00 | 88,89%
200 HP 310 x 93,0 (H) | 93,00 | 74,44%
200 W 310x97,0(H) | 97,00 | 64,58%
W 460 x 97,0 97,00 | 93,02%
2. Resisténcia a tracdo W 250x101,0 (H) [101,00| 66,66%
Nrd(kN) _[Nsd(kM) [Status % Coef. S W 360x101,0 (H) [101,00| 64,00%
N.A 0 LA 1.1 W530x101,0 101,00] 87,91%
WE10x 101,0 101,00] 84,03%
3. Resisténcia 8 Compressao W 460 x 106,0 106,00| 92,59%
Nrd(kN) _[Nsd(kM) _[Status % Coef. S W 310x107,0 (H) [107,00| 52,33%
216 86 1,1 W530x109,0 109,00| 86,96%
HP 310 % 110,0 (H) [110,00| 59,69%
4. Resisténcia a Flex&o eixo X-X W 360x110,0 (H) [110,00| 63,59%
Mrd(kN.cm) |[Msd(kN.cm) |Status % Coef. S We10x 1130 113,00] 82,30%
15150 30601 202,09 1,1 W 250x115,0 (H) |115,00| 60,42%
W 310x 117,0 (H) [117,00| 51 ,55%
5. Resisténcia & Flex&o eixo Y-Y bef 352 W 360x122,0 (H) [122,00| 63,59%
WMrd(kN.cm) [MsdikN.cm) |Status % Coef. S ly 8556 HP 310 % 125,0 (H) [125,00| 53,69%
3259 0 NA 1,1 Wef 778 WE10x 1250 125,00] 80,65%
WE10x 140,0 140,00| 79,66%
6. Resisténcia ao esforco cortante eixo X W10 x 1585,0 155,00 54,20%
Vrd(kN) _ |Vsd(kN) Status % Coef. S WE10x 174,0 174,00] 53,69%
708 0 N.A 1,1

Viga Falhou em duas Verificacoes (Esbeltez em torno de
Y e Flexdo em torno de X-X) o perfil mais leve que tem
inércia maior ou igual para manter a flecha é W460X89)

Curso de /D/cg/'eta e Cilealy de Lstraturas metitioas

11257
16316
22713
12550
9498
14237
41105
26755
55157
19682
22284
44658
16352
30279
62198
77003
48978
24839
67226
23703
33155
88106
18920
27563
36599
27078
99184
112619
129583
147754



4 - Verificar a primeira Rodada de Calculo (Viga)

Listar Perfis que atendem

Esforcos e Distdncias
Lx (mm) 3000]
Ly (mm} 3000
N(kN) 86
Vx(kN) 0
Vy(kN) 119.4
Mx(kN.cm) 16505
My(kN.cm} 0
ot 07
ky 0.7|kz 1
d (mm) 0]Cb 2.18
Lb (mm) 3000
Material
ASTM AST2GR50
Fy (kiviem®) | 34,5
Dados para Calculo de NRd
Q 0.85
Nex(kN) | 586197 | rO{cm) 16,2
Ney(kN) 1853,56  [Nez(kN) 474,84
A0 1,76
X 0,282
Esbeltez Limite FLA X-X Esbeftez Limite FLA -
Aalma 59,59 Aalma 59,59
Ap 91,65 Ap 27,30
Ar 138,04 A 34.13
r 22097 25 r 148970
Compacta Esbelta

Esbeltez Limite FLM X-X |

Esbeltez Limite FLM -

Resultado: 100,4%
W 410 x 38,8 Perfil Peso | %

d(mm) 399|Wx{cm®) 640.5|mx(cm) 15,94 W 360 x 32,9 32,90 | 93,05%
bf{mm) 140[Wy(cm?) 57,7|ry(cm) 2,83 W 250 x 38,5 38,50 | 96,04%
d'(mm) 357|Zx{cm?) 736,8|Area(cm?) 50,3 W 310 x 38,7 38,70 | 81.61%
tw{mm) 6,4|Zy(cm?®) 90,9|hoftw 55,8|Limite: 36,3 Esbelta W 360 x 39,0 39,00 | 76,05%
tf(mm) 8.8|Ix{cm4) 12777 |bif 8,0|Limite: 13,7 25,1 Compacta W 360 x 44,0 44,00 | 64,32%
h(mm) 381.4[ly(cm4) 404|Peso (kg/m) 38.8 W310x 445 44,50 | 70,42%
W 250 x 44,8 44,80 | 81,99%
1. Verificacdo da Esbeltez do perfil W 200 x 46,1 (H) | 46,10 |99,39%
Limite Real Status W 410 x 461 46,10 | 57 40%
200 W 360 x 51,0 51,00 | 56,07%
200 W 200x 52,0 (H) |52,00|8597%
W310x 52,0 52,00 | 59,39%
2. Resisténcia a tracéo W 460 x 52,0 52,00 | 46,95%
Nrd(kN) [Nsd(kN) |Status % Coef. S HP 200 x 53,0 (H) | 53,00 | 89,14%
NA 0 NA 1,1 W410x 53,0 53,00 | 48,29%
WV 360 x 57,8 57,80 | 49.64%
3 Resisténcia 8 Compressao W 200x590(H) |5900]7503%
Nrd(kN) [Nsd(kN) |Status % Coef. S W 410 x 60,0 60,00 | 42 28%
379 86 1,1 W 460 x 60,0 60,00 | 39.77%
HP 250 x 62,0 (H) | 62,00 | 73,36%
4_Resisténcia a Flexdo eixo X-X W 360 x 64,0 64,00 | 43 82%
Mrd(kN.cm) [MsdikN.cm) | Status % Coef. S W 530 x 66,0 66,00 | 3331%
21258 16505 T 1,1 W 410 x 67,0 67,00 | 37,20%
W 460 x 68,0 68,00 | 34,25%
5. Resisténcia a Flex&o eixo Y-Y bef 255 W200x71,0(H) |[71,00|61,27%
Mrd(kN.cm) [MsdikN.cm) | Status % Coef. S ly 403,0] W360x72,0 72,00 | 39,00%
1810 0 N.A 1.1 Wef 432 W530x72,0 72,00 | 32,27%
W 250x73,0(H) |73,00]|5034%
6. Resisténcia ao esforco cortante eixo X W 460 x 74,0 74,00 [ 30,80%
Vrd(kN)  |Vsd(kN) Status % Coef. S W 530 x 74,0 74,00 | 31,72%
464 0 N.A 1,1 W 410 x 75,0 75,00 | 33,34%
HP 310% 79,0 (H) | 79,00 | 50,67%

Pilar Falhou na combinacdo de acoes, o mais leve que
cobre a inércia necessaria € W410X46, 1
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5 Venf:c:ar a Segunda Rodada de Calculo (V:ga)
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6 — Majorar as cargas e extrair esforcos (Momento Fletor)

12,5. Mg 12,5.30495
Cb = Cb
2,5.M 00 + 3. My + 4. Mg + 3. M,

= 2530495 + 3.7053 + 430495 + 3.8493 _ °

11111 m

R I T T T T T

7053 W460X89 /93

30495

W410X46, 1
W410X46, 1

12,5.16834
= 2,18

{ 9= 3516834+ 32909 + 43672 + 3.10253 | | i
87.7K / 65.2 KN A\j
9491 kNem 5622 kNem
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6 — Majorar as cargas e extrair esfor¢cos (Cortante)
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6 — Majorar as cargas e extrair esforgos (Axial)
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7 - Majorar as cargas e extrair esforcos (Momento Fletor)

12,5. Mg 12,5.1785

C, = C, = = 2,12
b 2 5. Mgy +3.M, +4. Mg +3.M; ° " 251785 + 3.431 + 4.480 + 3.946
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o 12,5.2219 293
7 252219+3.1218 + 4217 +3.784
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2219 kNcm 1777 KNem

232.8 kN
1.0 kN
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7 - Majorar as cargas e extrair esforcos (Cortante)
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7 - Majorar as cargas e extrair esforgcos (Axial)
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8 - Verificar a Segunda Rodada de Cdlculo (Viga)

Resultado: 93,5%
W 460 x 89,0
d(mm) 463[Wx{cm?®) 1775,6/rx(cm) 18,98
bf{mm) 192 |Wy(cm®) 218|ry(cm) 428
d'{mm) 404|Zx(cm®) 2019.4|Area(cm?) 1141
twimm) 10,5|Zy(cm?®) 339|ho/tw 38,5|Limite: 36,3 Esbelta
tfimm) 17,7 lx{cm4) 41105|bif 5,4|Limite: 13,7 25,1 Compacta
h{mm} 427 Bly(cm4) 2093|Peso (kg/m) 89,0

1. Verificacdo da Esbeltez do perfil

Limite

200

200

2. Resisté

ncia a tracdo

Nrd(kN)

Nsd(kN)

Status

%

N.A

0

N.A

3. Resisté

ncia 8 Compressao

Nrd(kN)

Nsd(kN)

528

87.7

4. Resisté

Status

ncia a Flex&o eixo X-X

%

Mrd(kM.cm)

MsdikM.cm)

69669

30495

5. Resisté

Status % Coef. 5
hai i 1.1

ncia a Flex&o eixo Y-Y

bef

38,6

Mrd(kM.cm)

MsdikM.cm)

Status

%

Coef. 5

ly

2091,7

6837

0

NA

1.1

z

Wef

1634

Esforcos e Distdncias
Lx (mm) 5000
Ly (mm) 8000
N{kN) 877
Vix(kN}) 0
Vy(kN) 1205
Mx{kN.crm) 30495
My(kN.cm) 1]
kx 1
ky 1]kz 1
d (mm) 0lcb 1,55
Lb (mm) 3000
Material
ASTM A5T2GRS0
Fy (kiiecm®) | 345
Dados para Célculo de NRd
Q 0,96
Nex(kN) | 129948 | rO(cm) 195
Ney(kN) 6617 |Nez(kN) 8028,07
) 239
X 0,154
Esbeltez Limite FLA X-X Esbeltez Limite FLA -
Aalma 40,72 Aalma 40,72
Ap 9165 Ap 27,30
A 138,04 A 34,13
Mr £1258,20 Mr 5637,78
Compacta Esbelta

6. Resisté

ncia ao esforco cortante eixo X

Vrd(kN)

Vsd(kMN)

Status

%

Coef. 5

Esbeltez Limite FLM X-X

Esbeltez Limite FLM -

1279

0

NA

1.1

z
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Listar Perfis que atendem

Perfil Peso %
W 360 x 64,0 64,00 | B6,39%
W 410 x 67,0 67,00 [100,00%
W 360x 72,0 72,00 | 82,64%
W 530 x 72,0 72,00 | 95,24%
W250x73,0(H) | 73,00 | 94,38%
W 460 x 74,0 74,00 | 95,69%
W410x 75,0 75,00 | 99.26%
HP 310x 790 (H) | 79,00 |94 11%
W 360 x 79,0 79,00 | 81,80%
W 250 x 80,0 (H) | 80,00 | 8522%
W 460 x 82 0 82,00 | 94,79%
W 530 x 820 82,00 | 90,70%
W 410 x 850 85,00 | 98,04%
W 200 x 86,0 (H) | 86,00 | 9535%
W 250 x89,0(H) |89,00|7579%
W 460 x 89,0 89,00 | 93,46%
W360x910(H) |91,00|6431%
W 530 x 920 92,00 | 88,89%
HP 310x 93,0 (H) | 93,00 | 74,25%
W 310x97,0(H) | 97,00 | 64,41%
W 460 x 97,0 97,00 | 93,02%
W 250 x 101,0 (H) |101,00| 66,50%
W 360 x 101,0 (H) |101,00| 64,00%
W 530 x101,0 101,00| 87,91%
WE10x101,0 101,00| 84,03%
W 460 x 106,0 106,00| 92 59%
W 310 x 107.0 (H) |107,00| 57,20%
W 530 x 109,0 109,00| 86,96%
HP 310 x 110,0 (H) [110,00| 59 54%
W 360 x 110,0 (H) |110,00| 63,59%
WE10x 1130 113,00| 82 30%
W 250 x 115,0 (H) |115,00| 60,42%




8 - Verificar a Segunda Rodada de Cdlculo (Pilar)

Esforgos e Distdncias
Lx (mm) 3000
Ly (mm) 3000
N(kN) -120,5
Vx(kN) 0
Vy(kN) 87.7
Mx(kN.cm) 16834
My(kM.cm) 0
o 0.7
ky 0,7|kz 1
d (mm) d/co 218
Lb (mm) 3000
Material
ASTM AST2GRS0
Fy (hvems) | 34.5
Dados para Calculo de NRd
Q 0,88
Nex(kN) | 719843 | r0(cm) 165 |
Ney(kN) | 23582 |Nez(kN) 218118
A0 0.91
X 0,708
Esbeltez Limite FLA X-X Esbeftez Limite FLA Y-
Aalma 5437 halma 54,37
Ap 9165 Ap 2730
A 138.94 A 34.13
Mr 26865,15 Mr 1896,26
Compacta Esbelta

Esbeltez Limite FLM X-X |

Esbeftez Limite FLM - |

Listar Perfis que atendem

Resultado: 60,0%
W 410 x 46,1 - Perfi Peso | %

d(mm) 403[Wx({cm?®) 7787 |rx(cm) 16,27 W 360 x 32,9 32,90 | 97,08%
bf{mm) 140|Wy(cm?) 73.4|ry(cm) 2,95 W 250 %385 38,50 | 99.35%
d'{mm) 357 |Zx(cm®) 891 1|Area(cm?) 59,2 W310x 387 38,70 | 84.71%
tw(mm) 7|Zy{cm®) 115,2|hoftw 51,0|Limite: 36,3 Esbelta W 360 x 39,0 39,00 | 79,25%
tf(mm) 11,2|x(cm4) 15690|b/tf 6,3|Limite: 13,7 25,1 Compacta W 360 x 44,0 44,00 | 66,87%
h(mm) 380,6|ly(cm4) 514|Peso (kg/m) 461 W 310 x 44,5 44,50 | 73,08%
W 250 x 44,8 44,80 | 84,79%
1. Verificac&o da Esbeltez do perfil W 410 x 46,1 46,10 | 59,96%
Limite Real Status % 35,6% W 360 x 51,0 51,00 | 58,29%
200 W200x520(H) |5200|8861%
200 W 310 x 52,0 52,00 | 61,56%
W 460 x 52,0 52,00 | 49,14%
2. Resisténcia a tracdo HP 200 x 53,0 (H) | 53,00 | 91,82%
Nrd(kN) _[Nsd(kN) |Status % Coef. S W 410 x 53,0 53,00 | 50,32%
N.A 0 N.A 1,1 W 360 x 57,8 57,80 | 51,58%
W200x59,0(H) |[5900]|77,32%
3. Resisténcia 8 Compresséo W 410 x 60,0 60,00 | 44.07%
Nrd(kN) _[Nsd(kN) |Status % Coef. S W 460 x 60,0 60,00 | 4161%
1157 120,5 1,1 HP 250 x 62,0 (H) | 62,00 | 75,58%
W 360 x 64,0 64,00 | 45,48%
4. Resisténcia a Flexdo eixo X-X W 530 x 66,0 66,00 | 34,97%
Mrd(kN.cm) [Msd(kN.cm) | Status % Coef. S W 410 x67,0 67,00 | 38,74%
30743 16834 OK 1,1 W 460 x 68,0 68,00 | 35,80%
W200x71,0(H) |71,00]|86314%
5. Resisténcia & Flex&o eixo Y-Y bef 27.4 W 360 x 720 72,00 | 40,46%
Mrd(kN.cm) [Msd(kN.cm) | Status % Coef. S ly 513,0 W5E30x72,0 72,00 | 33,72%
2302 0 N.A 1,1 Wef 55,0 W250x73,0(H) |7300]|5198%
W 460 x 74,0 74,00 | 32,15%
6. Resisténcia ao esforgo cortante eixo X W5E30x 74,0 74,00 | 31,72%
Vid(kN) _ |Vsd(kN) Status % Coef. S W 410x 75,0 75,00 | 34,70%
590 0 N.A 1,1 HP 310x 79,0 (H) | 79,00 | 52 27%
W 360 % 79,0 79,00 | 36,20%
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8 - Verificar a Segunda Rodada de Cdlculo (Viga)

Esforcos e Distdncias

Resultado: 62,3%
W 460 x 89,0
d(mm) 463|Wx(cm?®) 1775,6[rx(cm) 18,98
bf{mm) 192|Wy(cm?®) 218|ry(cm) 428
d'(mm) 404|Zx(cm?) 2019.4|Area(cm?) 114,1
tw{mm) 10,5Zy(cm®) 339|ho/tw 38,5|Limite: 36,3 Esbelta
tfimm) 17,7 |lx{cm4) 41105|bitf 5,4|Limite: 13,7 25,1 Compacta
h{mm} 427 Blly(cm4) 2093|Peso (kg/m) 89.0

1. Verificacdo da Esbeltez do perfil

Lx (mm) 8000]
Ly (mm) 8000
N(kN) 9,2
Vx(kN) 0
Vy(kN) 13,3
Mx(kN.cm) 1785
My(kN.cm) 1]
kx 1
ky 1lkz 1
d (mm) 0]Ch 212
Lb (mm) 8000
Material

ASTM AS72GR50 l |

Fy (kNiem?) | 34.5

Dados para Célculo de NRd

Q 0,96
Nex(kN) 128948 | rO(cm) 19,5
Ney(kN) 661,7 |Nez(kN) 274567
AO 2,39
X 0,154
Esbeltez Limite FLA X-X Esbeltez Limite FLA ¥-Y
Aalma 40,72 Aalma 40,72
Ap 91,65 Ap 27,30
Ar 138,94 Ar 34,13
Mr £1258,20 Mr 5637,78
Compacta Esbelta

Esbeltez Limite FLM X-X |

Esbeltez Limite FLM -
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Listar Perfis que atendem

Limite Real
300
300
2. Resisténcia a tracdo
Mrd(kN) |Nsd(kN) |Status % Coef S
3579 9,2 1.1
3. Resisténcia 8 Compresséo
Mrd(kN) |Nsd(kN) |Status % Coef S
MNLA 0 MNA 1.1 MN&o ha compressao solicitante
4. Resisténcia & Flexdo eixo X-X
Mrd(kMN.cm) |Msd(kN.cm) | Status % Coef. 5
50969 1785 1.1
5. Resisténcia a Flexdo eixo Y-Y bef 38,6
Mrd(kMN.cm) |Msd(kN.cm) | Status % Coef. 5 Iy 20017
6837 0 N.A 1.1 Wef 1634
6. Resisténcia ao esforgo cortante eixo X
Vrd(kM) Vsd(kN) Status % Coef. 5
1279 0 N.A 1.1

Perfil Peso %
W 360 x 32,9 32,90 | 97.08%
W 250 x 38,5 38,50 | 99.35%
W 310 x 38,7 38,70 | 84.71%
W 360 x 39,0 39,00 | 79.25%
W 360 x 44,0 44,00 | 66,87%
W 310x 445 44 50 | 73,08%
W 250 x 44,8 44 80 | 84,79%
W 410 x 46,1 46,10 | 59 96%
W 360 x 51,0 51,00 | 58,29%
W 200x 52,0 (H) |5200|8861%
W 310 x 52,0 52,00 | 61,56%
W 460 x 52,0 52,00 | 49 14%
HP 200 x 53,0 (H) | 53,00 | 91,82%
W 410 x 53,0 53,00 | 50,32%
W 360 x 57,8 57,80 | 51,58%
W 200x 59,0 (H) |59,00]|77,32%
W 410 x 60,0 60,00 | 44,07%
W 460 x 60,0 60,00 | 41,61%
HP 250 x 620 (H) | 62,00 | 75,58%
W 360 x 64,0 64,00 | 45,48%
W 530 x 66,0 66,00 | 34,97%
W 410 x 67,0 67,00 | 38,74%
W 460 x 68,0 68,00 | 35,80%
W200x71,0(H) |71,00|6314%
W 360x 72,0 72,00 | 40, 46%
W530x 72,0 72,00 | 3372%
W 250x73,0(H) |73,00|5198%
W 460 x 74,0 74,00 | 32,15%
W 530 x 74,0 74,00 | 31,72%
W 410 x 75,0 75,00 | 34,70%
HP 310x 790 (H) | 79,00 | 52,27%
W 360 x 79,0 79,00 | 36,20%




8 - Verificar a Segunda Rodada de Cdlculo (Pilar)

Listar Perfis gue atendem

Resultado: 35,6%

Esforcos e Distdncias w 41 0 X 46 ] 1 Perfil Peso %
Lx {(mm) 3000] d(mm) 403|Wx(cm?) 778,7|mx(cm) 16,27 W 360 % 32,9 32,90 | 97,08%
Ly (mm) 3000 bf{mm) 140|Wy(cm?®) 73,4|ry(cm) 2,95 W 250 % 38,5 38,50 | 99,35%
N(kN) -232.9 d'(mm) 357 |Zx(cm®) 891,1|Area(cm?) 59,2 W 310 % 38,7 38,70 | 84,71%
Vx(kN) 0 tw(mm) 7|Zy(cm?) 115,2|hoftw 51,0|Limite: 36,3 Esbelta W 360 % 39,0 39,00 | 79,25%
Vy(kN) 13.3 tfimm) 11.2[Ix(cm4) 15690|b/tf 6.3|Limite: 13.7 25,1 Compacta W 360 % 44.0 44,00 | 66.87%
WMx(kMN.cm) 2219 h{mm) 380.6|ly(cm4) 514[Peso (kg/m) 46,1 W 310 x 44,5 44 50 | 73,08%
WMy(kMN.cm) 0 W 250 x 44,8 44 80 | 84,79%
kx 0,7 1. Verificagdo da Esbeltez do perfil W 410 x 461 46,10 | 59,96%
ky 0,7kz 1 Limite Real W 360 x 51,0 51,00 | 58,29%
d (mm) 0|Cb 2,18 200 W 200x52,0(H) |52,00|8861%
Lb (mm) 3000 200 W 310 x 52,0 52,00 | 61,56%
Material W 460 % 52,0 52,00 | 49,14%
ASTM A5T2GR50 2. Resisténcia a tracdo HP 200x 53,0 (H) | 53,00 | 91,82%
Fy (khicm?) | 345 Nrd(kN) [Nsd(kN) [Status % Coef. S W 410 x 53,0 53,00 | 50,32%
N.A 0 N.A 1,1 W 360 x 57,8 57,80 | 51,58%
W 200x 59,0 (H) | 59,00 | 77,32%
3. Resisténcia a Compresséo W 410 x 60,0 60,00 | 44,07%
Dados para Célculo de NRd Nrd(kMN) |Nsd(kN) |Status % W 460 x 60,0 60,00 | 41,81%
Q 0,88 1157 2329 HP 250x 62,0 (H) | 62,00 | 75,58%
Nex(kN) 719843 | rO(cm) 16,5 | W 360 % 64,0 64,00 | 45,48%
Ney(kN) 2358,2 |Nez(kN) 2181,18] 4. Resisténcia a Flex&o eixo X-X W 530 x 66,0 66,00 | 34,97%
AO 0,91 Mrd(kN.cm) |Msd(kN.cm) |Status % Coef. S W 410 x 67,0 67,00 | 38,74%
X 0,708 30743 2219 1,1 W 460 % 68,0 68,00 | 35,80%
W200x71,0(H) | 71,00 |63,14%
Esbettez Limite FLA X-X Esbeftez Limite FLA ¥-Y 5. Resisténcia a Flexdo eixo Y-Y bef 274 W30 x720 72,00 | 40,46%
halma 54,37 Aalma 54,37 Mrd(kN.cm) |Msd(kN.cm) [Status %o Coef. S ly 513,0] WhH3Dx72,0 72,00 | 33,72%
Ap 91,65 Ap 27,30 2302 0 N.A 1,1 Wef 55,0 W250x73,0(H) |73,00]|51,98%
Ar 138,94 Ar 34,13 W 460 x 74,0 74,00 | 32,15%
Mr 26865,15 Mr 1896,26 6. Resisténcia ao esforco cortante eixo X W 530 x 74,0 74,00 | 31,72%
Compacta Esbelta Vrd(kN) Vs d(kN) Status % Coef. S W 410 x 750 75,00 | 34,70%
590 0 N.A 1,1 HP 310x 79,0 (H) | 79,00 | 52.27%

Curso de /Dﬁg/eto e Cilealy de Lstraturas metitioas



9 - Verificar quanto a fadiga

Viga: Remover Majoracdo e encontrar as tensoes

atuantes
— 2
(30495) org = 16,5kN/cm
M N (35 87,7 o o
=W AT 17756 T11an - 1220kN/em Ciclos Infinitos

Pilar: Remover Majoracdo e encontrar as tensoes

atfuantes
(16834) 0
M N _ Y15 o 2 Ciclos Infinitos
0—W+A = 7787 4+ 59,2 = 16,44 kN /cm

ory = 16,5 kN/cm?

Curso de Frojets e Citealy de Lstraturas metilieas



