Esforco Cortante
Flexo-tracao e Flexo Compressao

SW
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Forca Cortante

Curso de /D/‘g/ab‘a e Citoaly de Lstraturas melilicas



For¢ca cortante resistente de

calculo:

Para perfis |, H e U fletidos em rela¢dao ao eixo de maior inércia

Passo 01: Comparar esbeltez da alma com dois limites (inferior e superior)

_ 0,60. Aw. Fy

Vog =
Rd 1’1

k,.E

Ay = 1,10,

Vra =

B /1_p 0,60. Aw. Fy
y 1,1

A, = 1,37.

V..

<M

Vg = 1,24.(

Ap

A

% 0,60. Aw. Fy
11

a

5,34, para almas sem enrijecedores transversais e para — > 3

5,0 —5
Ot any?

, para todos os outros casos
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For¢ca cortante resistente de
calculo:

Calculo da espessura minima do enrijecedor

b
Para ASTM A36 ? <16

b < 0,56 E
t 7 . |Fy b
Para ASTM A572 GR50 7 < 13,65

b
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Exercicio

%1/ 450 kN
6 kN/m . Lb = 2500 X §
HWH%HHH[H,
;_.;.8_5_5&6_54 ______ ——I- A's'{M'Aég“I ______ ........
1oooo !
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Veq = 438,8 kN
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Mg, = 21864 kN.cm
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Profile Weight Area Height Web Flange Axis X - X Axis Y -Y rt It Cw hftw  b/2tf d/Af ec u u/A

Vs m A d tw h tf bf Ix Wx 23 x ly Wy ry 2y cm cmé cm5 cm-* mm m?/m m-*
kg/m cm? mm mm mm mm mm cmé cm? cm cm? cmé cm? cm cm?

450%70 701 89.3 450 63 425 125 250 33946 195 1652 3256 260 6.04 395 6.75 36.2 1 67 10 144 5 1.89 212
4£50x83 834 1063 450 63 418 16 250 41523 1845 19.76 2011 4168 333 6.26 504 6.85 719 1962042 66 7.8 1125 6 1.89 178
£50x95 95 121 450 63 412 19 250 47818 2125 19.88 2315 4949 396 64 598 691 1179 2297825 65 6.6 0.947 6 1.89
500x61 611 778 500 63 481 95 250 34416 1377 2103 1529 198 302 184 1488026 6 13.2 2105 5 199 256
500x73 725 924 500 6.3 475 125 250 42768 1711 21.51 1879 3256 260 395 6.7 36.6 5 10 16 5 199 215
500x86 86 1095 500 6.3 468 16 250 52250 2090 21.84 2281 4168 333 617 505 6.81 723 2640167 74 7.8 1.25 6 199 182
500x97 974 1241 500 63 462 13 250 60154 2406 2202 2621 4949 396 631 598 6.87 1183 2861887 73 6.6 1.053 6 199 160
550x64 636 81 550 63 531 95 250 42556 1547 2292 1728 198 5.53 302 6.5 188 1806857 84 132 2316 5 209 258
550x75 75 95.6 550 63 525 125 250 52747 1918 2348 2114 3256 260 5.84 396 6.65 37 2351125 83 10 176 5 2.09 219
550x88 884 1126 550 63 518 16 250 64345 2340 239 2559 4168 333 6.08 505 6.77 727 2970375 82 7.8 1375 6 2.09 186
550x100 99.9 1273 550 63 512 19 250 74041 2692 2412 2935 4949 396 6.24 6.84 1187 3487799 81 6.6 1158 6 2.09 164
600x81 81.2 1035 600 8 581 95 300 62768 2092 2463 2358 4277 285 437 7.68 27.2 3726627 73 158 2105 5 238 230
600x95 95 121 600 8 125 300 77401 2580 2529 2864 5627 375 6.82 572 7.89 491 4853760 72 12 16 5 238 197
600x111 111 1414 600 8 568 16 300 94091 3136 258 3448 7202 480 714 729 8.05 919 6135008 71 S4 1.25 6 238 168

1= h — 550 — 29,5 — 8428 Ap 0,60.Aw. Fy
tw 6,3 ’ Vra =51

5,34.20000
25

— 7189 71,89 0,60.55.0,63.25 N
’ Vra = 3428 11 = 403,04 (Nao OK!)

5,34.20000
25

- 1,37.

- 89,54

VERIFICACAO AO ESFORCO CORTANTE



VERIFICACAO AO ESFORCO CORTANTE ~1
<l )| as0kn
6 kN/m ) Lb = 2500 R 5
LU P
/S 450%51 P —s
= o i 1000
] 10000 ! ‘
k, =5 ky =5+ — 641  a=—=2207295 408
v = +(%2_) v = (&)2_ 4 w63
31 Espessura do Enrijecedor
_ 1’10 kv ’641 20000 _ 78 77
bcogse | t= ?
t =T (Fy 0,56 |2
k,.E ,6 41.20000 _ Y
»=1,37. 5 -
Y 0,5.(250 — 6,3)
= = 7,69mm
0,56 2020500

78,77 0,60.55.0,63.25
84,28 1,1

Vra =

Adotar Enrijecedor #7,94mm distantes 350mm

= 441,61 > 438,8 (OK")



Verificagdo dos enrijecedores de apoio da coluna

2.F1 l 2.F1
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Am = 25,6 x 1,05 =26,88 cm?
Aa=79,6-2x26,88 =2584cm?

2.F, = 450 26,88 F, = 75,98 kN
. = . e d =
1 79,6 1 ’
11,8.0,794 .25

Ncgg = 11 = 212,94 kN > 75,98 OK!

HP250X62

HP250X62
Ag = 79,6 cm?
=1
: : d=1246mm
F1 1 F
: : l Bf = 256mm
:J tw=10,7mm
tf = 10,5mm
] 18
R ——

250



VERIFICACAO AO MOMENTO FLETOR

Verificagdao Flambagem Lateral com Torg¢ao(FLT)

Lb 250 E 20000
— = 4520 4, =176 [-=176 = 49,78
ry 5,53 P F, 25

Verificacao Flambagem Local da Mesa (FLM)

0.69E

6) Para perfis laminados: M =TH€ . k., =083 T £ )
5 b 250 1315 1,-038 |E 038 fzosoo 088 ' V0 o
= = p =Y, - L, —  — 1Y, ora porfis soldados. M < POFke o 5 0 os E

2.9,5 ) Fy 25 Para perfi Idados: AMU_ 7?"1 Hc‘ L 0.95

B 2t (f, =0 k,
com k. conforme F.2.
A, = 0,95 20500 = 21,45
T (25 - 0,325)/0,4356 B ’ com o coeficiente k. dado por

4

k = csendo 035<k =076

S it e s

4 4

k, = — - k, = —— = 0,4356

h 53,1

t 0,63

B

Verificacao Flambagem Local da Alma (FLA)

1= i =53’1=8428 _ oo |E 20500 _
ty 0,63 ’ Iy =376 |72 376 |—r—=10765
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SECAO SEMI-COMPACTA AO FLM

1 =L
b) My = . [Mp; -(M,, -M) . _; } para b, <A <k,
ial T “n
1 13,15-10,88
—_ — — —_— ) ) = _ '
Rd,FLM 1,1.(1728.25 (1728.25 (0'7'25'1547))'21,45—10,88) 36124 kN.cm>21864 kN.cm —OK!
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Esforcos Combinados

A norma exige que ap0ds a verificacao dos esforcos isolados, facamos a verificacao dos
perfis sujeitos a esforcos combinados

5.5.1

5.5.11

de forca axial e momento fletor, carregadas de forma

Em 5.5.1.2 é apresentada a condicéo a s

Barras submetidas a momentos fletores, forga axial e forgas cortantes

er atendida pelas barras submetidas aos efeitos combinados
gue n&o ocorra targﬁa Em 5.5.1.3 é apresentada a condi¢c&o

a ser atendida por essas barras para o efeito das forcas cortantes.

para 54 > 0,2

Npg
Nsg , 8 Mysa , Mysq <1.0
Neg 9\ Mgy Mgy )

b) para <0,2
Npg
Nsa Misa + My 5o <1.0
2Npy | Mypg Mg ’

Curso de Pf‘g/elfd e Citoaly de Lstraturas melilicas



Exercicio 1

Realizar todas as verificagdes nas vigas e colunas do mezanino abaixo Cargas Permamentes:

Desconsiderar o efeito de travamento da laje. Uso: Escritdrios Laje: 2,30 kN/m?
Contrapiso + Piso: 1,00 kN/m?
Paredes: 1,00 kN/m?

Sobrecarga de Uso: 2,50 kN/m?

W200%48,1(H)

A%

W200X%46,1(H)

W200X46,1(H)

Hjﬁ

T
*

¥
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OLA = Arec ARA ALMA BITOLA
W 150 x 13,0 13,0 | 148 | 100 | 43 | 49 | 138 | 118 | 166 | 635 858 | 6,18 964 82 164 | 222 255 | 2,60 172 | 10,20 | 27,49 | 4.181 067 |W150x13,0
W150%22,5(H) | 22,5 | 152 152 | 58 | 66 | 139 | 119 | 200 @ 1.229 | 161,7 | 6,51 1796 | 387 50,9 | 385 77,9 | 4,10 475 | 11,52 | 2048 | 20417 | 088 |W150x225 (H)
W 150x29.8(H) | 29,8 | 157 | 153 | 66 | 93 | 138 | 118 | 385 | 1739 | 2215 | 672 2475 | 556 726 | 380 | 1108 | 418 | 1095 | 823 | 17,94 | 30277 | 0,90 |W 150x 29,8 (H)
W 200 x 15,0 150 | 200 | 100 | 43 | 52 | 190 | 170 | 194 | 1.305 | 1305 | 8,20 1479 87 174 | 212 273 | 255 205 | 962 | 3944 | 8222 | 077 |W200x150
W 200 x 22,5 225 | 206 | 102 | 6,2 | 80 | 190 | 170 | 200 @ 2029 | 1970 | 8,37 | 2255 | 142 278 | 222 439 | 263 618 | 638 | 2742 | 13868 | 079 |W200x225
W 200 x 31,3 313 | 210 | 134 | 64 | 10,2| 190 | 170 | 40,3 @ 3168 | 3017 | 886/ 3386 | 410 61,2 | 319 940 | 360 | 1259 | 657 | 2650 | 40822 | 093 |W200x313
W200x%41,7(H) | 41,7 | 205 166 | 7.2 | 11,8 181|157 | 535 4114 | 4014 |877 4486 | 901 | 1085 | 4,10 | 1657 | 453 | 2319 | 7,03 | 2186 | 83948 | 1,04 |W200x417(H)
W200x%52,0(H) | 52,0 | 206 204 | 79 126 181|157 | 669 5298 | 5144 (890 5725 | 1784 | 1749 | 516 | 2658 | 561 | 3334 | 8,10 | 19,85 | 166710 | 1,19 |W 200x 52,0 (H)
W200x59,0(H) | 59,0 | 210 205 | 9,1 142 182 | 158 | 76,0 @ 6.140 | 584,8 | 899 6559 | 2041 | 1991 | 5718 | 3030 | 564 | 4769 | 7,22 | 17,32 | 195418 | 1,20 |W 200 x 59,0 (H)
W200x86,0(H) | 86,0 | 222 209 | 13,0 20,6 181|157 | 1109 | 9498 | 8557 |926 9842 | 3139 | 3004 | 532 | 4587 | 577 | 14219 | 507 | 1206 | 317844 | 1,23 |W 200 x 86,0 (H)
W 250 x 22,3 223 | 254 | 102 | 58 | 69 | 240 | 220 | 289 2939 | 2314 1009 2677 | 123 241 | 206 384 | 2,54 477 | 7,39 | 3797 | 18629 @ 089 |W250x223
W 250 x 28,4 284 | 260 | 102 | 64 | 10,0 | 240 | 220 | 366 4.046 | 3112 1051 3573 | 178 348 | 220 549 | 262 | 1034 | 510 | 3438 | 27636 | 090 |\W250x284
W 250 x 38,5 385 | 262 | 147 | 66 | 112 | 240 | 220 | 496 6.057 | 4624 |11,05 5178 | 594 808 | 346 | 1241 | 393 | 1763 | 656 | 3327 | 93242 | 108 |W250x385
HP250x 62,0 (H) | 62,0 | 246 256 | 10,5 10,7 225 | 201 | 796 8728 | 7096 (1047 7905 | 2995 | 2340 | 6713 | 3578 | 689 | 3346 1196 | 1910 | 417130 | 147 |HP250%62,0 (H)
W 250x80,0(H) | 80,0 | 256 255 | 94 156 225 | 201 | 1019 12,550 | 980,5 [11,10) 1.0887 | 4313 | 3383 | 651 | 5131 | 7,04 | 7502 | 8,17 | 21,36 | 622878 | 149 |W 250x 80,0 (H)
W250x89,0(H) | 89,0 | 260 256 | 10,7 17,3 225 | 201 | 113,9  14.237 | 1.095,1 (11,18 1.2244 | 4841 | 3782 | 652 | 5743 | 7,06 | 102,81 | 7,40 | 18,82 | 712351 | 1,50 |W 250 x 89,0 (H)
W 250 x 115,0 (H) | 115,0 | 269 | 259 | 135 22,1 225 | 201  146,1 | 18920 | 1.406,7 |11,38) 15974 | 6405 | 4946 | 662 | 7527 | 7,16 | 21200 | 586 | 14,87 975265 | 1,53 |W 250x 1150 (H)
W 310 x 23,8 238 | 305 | 101 | 56 | 67 | 292 | 272 | 30,7 @ 4.346 | 2850 11,89 3332 116 229 | 194 36,9 | 245 465 | 7,54 | 4850 | 25594 @ 099 |(W310x238
W 460 x 52,0 52,0 | 450 | 152 | 7,6 | 10,8 | 428 | 404 | 66,6 | 21.370 | 9498 [17.91 1.0959 | 634 | 835 309 | 1317 | 379 | 21,79 | 7.04 | 53,21 | 304837 | 147 |\W460x52,0
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 | 43612 | 100 \W310x327
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 | 4100 | 194433 | 126 \W310x445
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Verificagao das Vigas Secundarias
ELS: CFS
Qcrs = (2,30+ 1,00+ 1,00).2+0,6.2,50.2 + 0,21 = 11,81 kN/m

_5.q.Lf _ 5.01181500* 500
Y=384E1 7384200003776 ' yya = 350 = LA42em - OK!

ELU:
Qv = (1,35.2,30+1,35.1,00 + 1,40.1,00 + 1,50.2,50) .2 + 1,25.0,21 = 19,47 kN /m

qg.L> 0,1947.5007
Mg, = g 3 = 6084 kN.cm

VERIFICAGAO AO MOMENTO FLETOR

FLM:

b 101 E 20000 M, Z.F, 291,9.34,5

Z_ — _ = — Mg, = Mgy, = Mpap,y = —————— = 9155 kN.cm

{557 886 1 =038 ’Fy - 0,38 / Tas =915 Mra=77 Mee=7g M i1

FLA:

b 272 E 20000 M Z.F,

S=T-=5333 4,=376 /F— - 3,76 / 2ag = 90,53 Mgy = B Mpa =52 Mgy, = = 9155 k. om
) y ) ) ] )
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Verificagao das Vigas Secundarias

19.47 KN/m 19.47 KN/im 19.47 KN/m 19.47 KN/m 19.47 KN/m 19.47 KN/m 19.47 KN/m 19.47 KN/im 19.47 KN/m 19.47 KN/m 19.47 KN/m 19.47 KN/m

ULVLLLDTDLVDLL VDL L LD DL LD LDV LD L]

48.7 KN

Ch,

1860

1844

3382 T ——— 13380 S
4566 =410 o — v =104 4536 E -T-
_ 12,5.5410 _ 146 B 12,5.6084 B
2,5.5410 + 3.1860 + 4.3382 + 3.5410 Ch, = 1,01

~ 2,5.6084 + 3.5917 + 4.6084 + 3.5913

FLT: Método 2 (Trecho 2)

cr

C,m2ElL, |C,, 2 2 2
_% ”"]—(1+ﬂ.039‘”“’) MCr=1'01'n .20000.98 21628( 0,039.3,24.167

I I Cu 1672 98 21628

) = 11223,24kN.cm
¥

Mp, = Z.Fy = 291,9.34,5 = 10070,55 kN.cm

04 <Ay <14 Xrr=10-049(1;r —04)
po Moo, [10070,55 o
LT — MCT LT — 11223,24‘ - XFLT = 1,0 — 0,4.9(0,95 _ 0,4) — 0’73

Xrir-Mp  0,73.10070,55
= -
rdpir 1,1 11

M = 6687,76.cm > 60840K! 90,1%
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Verificagao das Vigas Secundarias
VERIFICACAO AO ESFORCO CORTANTE

0,1947 .500 h
V5d=f=48,7kN A=a

ky. 5,34.
A, = 1,10. / wf _ 1,10, |23420000 _ g9 29
Ey 34,5
4y |keE o [53420000
= ) - . |
T F, ’ 34,5 ’

0,60. Aw. Fy 0,60.30,3.0,51.34,5
Rd — .
1,1 1,1

92
= 57,25

= 290,8 KN > 48,7 kN OK! 16,5%

Perfil Aprovado W310X21
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Verificagdo das Vigas Primarias de o vao de 5m

ELS: CFS

Qcrs = (2,30 + 1,00 +1,00) +0,6.2,50 + 0,21 =6,0 kN/m

6.00 KN/m

YMax

R R R R R R R R 2NV N N N A N N R N N N N N N N N N N

3000 mm

Gerdau-AcoMinas |-shapes (BR)
Wy

h tf =i
bl | (e fo
bf
type: H shape ~

d: 200.00 ~ mm
W200x46.1

¢t

15.0 Kl

492 kNem

-2.37

5000 mm

Gerdau-AcoMinas |-shapes (BR)
by

tp—"
hT J¢ }d
|jf
type: | shape ~

d: 310,00 ~ mm
W31021.0

500

=——=1,42cm - OK!

350

5.0 kN
492 kNem

15.0 kN
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Verificagdo das Vigas Primarias de o vao de 5m

ELU:
Qgry = (1,35.2,30+1,35.1,00 + 1,40.1,00 + 1,50.2,50) + 1,25.0,21 =9,87 kN/m

1641 9.87 kN/m 1841

WL LVLLLLLLLLLLLLLLILL L) LT M

= 6687,76.cm > 16410K!

rdpiT

1841
16841 -

Via = 290,8 kN > 24,7 OK!

3000 mm

197

@
o [=]
=]

w
8.2 Kl 8.2 kN
609 kNcm 809 KNcm

247 kN
247 kN

5000 mm
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Verificagao das Vigas Primarias de o vao de 5m

VERIFICAGCAO A COMPRESSAO

n?. E.I, m?.20000.3776

Nex ===~ =00? = 2981,41 kN

n?.E.I, w.20000.98
-
L,? 1677

N, = = 693,62 kN

rg =1 +1rf > 11,772 + 1,902 = 142,15

n%.E.C, ] 2.20000.21628
[ IZ +G.J [ 1672 + 7700.3,27]

N.. =
s 1é 142,15

= 1254 kN

N, = 693,62 kN

A F 272345 :
o= |2 J— =135 y=0,658% - y = 0,658135 = 0,47

N, 693,62
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Verificagao das Vigas Primarias de o vao de 5m

b 101
b <7f> (=) b E 20000
— = = =9,90 Elemento AL, Grupo 4 - = 0,56 [ =0,56 = 13,48
t ts 5,1 t), E, 345
mesa

by _d_272_ b E 20000
m =T =5, =47 Elemento AA, Grupo 2 - =149 |=—=1,49 =359
alma w ’ t lim by 345

Bef para alma

(7)im @59
VI 047

=52,36 > 47,41, by, =d' =272 Ay; = Ay = 27,2cm’

X-Aes.F,  0,47.27,2.34,5

= = !
110 110 400,95 > 8,2 kN OK!

Ncra =
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Verificagdo das Vigas Primarias de o vao de 5m

VERIFICACAO A COMBINACAO DE ESFORCOS

Nsg 82
Np; 400,95

= 0,02

Curso de projeto e Célculo de Estruturas Metalicas — Eng. Felipe Jacob - 2024

1641

8,2
2.400,95 * <6687,76 *

N
b) para Sd <0,2

Nsa Msa +M1"=Sd <1.0
2 Ngy i

0) = 0,25 < 1 OK!



Verificagdo das Vigas Primarias de o vao de 8m

ELS: CFS

800
Qcrs = (2,30 4+ 1,00 + 1,00).2,5 +0,6.2,50.2,5 + 0,52 = 15 kN/m YMix = 355 = 2,28cm — OK!

15.00 KN/m

LELLLVLLLLLLLDL LD DDLU LD LELL L DL DL DL

Gerdau-AcoMinas |-shapes (BR)

-14.73
d iy
— d i
t b bl |
wl t
by
Jl:'f h type: | shape ~
type: Hshape ~ d: 460.00 ~ mm

W46052.0

d: | 200,00 ~ mm
W200x46.1

11.0

:

T
11.0 kN
1102 kKMcm 1102 Khcm

60.0 K
60.0 kN
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Verificagdo das Vigas Primarias de o vao de 8m

ELU:

Qpy =(1,35.2,30+1,35.1,00+ 1,40.1,00 + 1,50.2,50).2,5 + 1,25.0,52 = 24,7 kN/m

2470 kN/m 2470 kN/im 2470 kN/m 2470 kKN/im 2470 kN/m 2470 kKN/m 2470 kN/m  24.70 kN/m 2470 kN/m 24.70 kN/m 2470 kN/m 2470 kKN/m 2470 kN/m  24.70 kN/m  24.70 KN/m  24.70 kN/m

35“%&“ ng L Héw WL H®H H%W
500 /{[;04

3641

3641

M7~ _] 11179
13341 ———_ | 13341
14884 —————— | —"igsy
19811 16119 12811
12,5.11179
Ch, - 1,83

- 2,5.11179 + 3.991 + 4.5004 + 3.8410

B 12,5.16119 B
. © 2,5.16119 + 3.13341 + 4.14884 + 3.15811

w
o
18.2 K 18.2 kN
1815 kNem 1815 kNecm

Ch, 1,07

98.8 kN

98.8 kN
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Verificagao das Vigas Primarias de o vao de 8m

VERIFICAGAO AO MOMENTO FLETOR

FLM:
b 7,04 A =0,38 E 0,38 20000 915 Mgq =
- = = —_— > = —
t " p =0 R T T3as e
FLA:
’2000 M, Z.F 1095,9.34,5
= 53,21 =3 76\/7 =90,53 Mgy = H Mpq = 1—13’ MRagyy =——1 — = 34371 kN.cm

FLT: Método 2 (Trecho 2)

Com2EL,
Me=
b

Mp, = Z.Fy = 1095,9.34,5 = 37808,55 kN.cm

pl Z.F, 1095,9.34,5
g Mgy = EXE Mpapy =31 = 34371 kN.cm

~ | S

JLy ) 1,07 .72.20000.634
+ 0,039 —
Iy ( Co) Mer 2002 | 634

304837 0039.2179.200\ _ ..
304837 = -em

M 37808,55 ’
= |y Ar= =07 = 1,0 — 0,49(0,7 — 0,4) = 0,85
Mcr 77390 XFLT - ) ) ( ) ) ) - )

Xrir-M l 0,85.37808,55
Mrapy = =51 1 =29319cm > 16119 OK! 55%
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Verificagao das Vigas Secundarias
VERIFICACAO AO ESFORCO CORTANTE

Veq = 98,8 kN h

ky. 5,34.
A, = 1,10. / wf _ 1,10, |23420000 _ g9 29
Ey 34,5
4y |keE o [53420000
= ) - . |
T F, ’ 34,5 ’

0,60. Aw. Fy 0,60.45.0,76.34,5
Rd = -
1,1 1,1

= 643,6 kN > 98,8 kN OK! 16,5%
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Verificagao das Vigas Primarias de o vao de 8m

VERIFICAGCAO A COMPRESSAO
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Verificagao das Vigas Primarias de o vao de 8m
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Agr = Ay — Z(b — beg).t A =666 — (40,4 —3383).0,76 = 61,60cm’
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NcRd = 1,10 - 1,10 = 1430 > 18,2 kN OK! Tabela 5 — Fatores c, & ¢, para calculo de flambagem local
Elemento cy cy
AA (exceto paredes de secdes tubulares retangulares) 0,18 1,31
Paredes de se¢des tubulares retangulares 0,20 1,38
AL 0,22 1,49
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Verificagdo das Vigas Primarias de o vao de 8m

VERIFICACAO A COMBINACAO DE ESFORCOS
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Verificacao se a viga W310X21 é eficaz para contengao da viga W460X52

Considerando ligacado rigida e contencao exclusivamente a torgao:
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= 6687,76.cm > 6084 + 482 = 6566 OK!
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Verificagao das colunas W200X46,1

VERIFICACAO AO MOMENTO FLETOR EM TORNO DE X-X
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Verificagao das colunas W200X46,1

VERIFICACAO AO MOMENTO FLETOR EM TORNO DE X-X
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Verificagao das colunas W200X46,1

VERIFICACAO AO MOMENTO FLETOR EM TORNO DE X-X

FLT: Método 2
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Verificagao das colunas W200X46,1

VERIFICACAO AO MOMENTO FLETOR EM TORNO DE Y-Y
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Verificagao das Vigas Primarias de o vao de 5m

VERIFICAGCAO A COMPRESSAO
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Verificagdo das Vigas Primarias de o vao de 5m
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= 1433,6 > 98,8 kN OK!
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Verificagdo das Vigas Primarias de o vao de 8m

VERIFICACAO A COMBINACAO DE ESFORCOS
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