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Dimensionamento Perfil I Laminado

Propriedades do Aco
Tipo = ASTM A 572 GR-50
fy = 34,50 kN/cm?2

fu = 45,00 kN/cm?2

fr = 11,5 kN/cm?2

E = 20500 kN/cm?2

G = 7892,5 kN/cm?2

Propriedades geométricas do perfil
Perfil W 250 x 44,8
bf = 148,00 mm

tf = 13,00 mm

tw = 7,60 mm

d = 266,00 mm
Ag = 57,60 cm?
Peso = 44,80 kgf
Ix = 7158,00 cm4
Iy = 704,00 cm4
IT = 27,14 cm4
Wx = 538,20 cm3
Wy = 95,10 cm?3
Zx = 606,30 cm3
Zy = 146,40 cm3

rx = raiz(Ix/Ag)
rx = raiz(7158,00/57,60)
rx =11,15cm

ry = raiz(ly/Ag)
ry = raiz(704,00/57,60)

ry = 3,50 cm

h =d - 2*tf

h = 266,00 - 2*13,00
h = 240,00 mm

Comprimentos de Flambagem
Lflx = 400,00 cm

Lfly = 400,00 cm

Lb = 400,00 cm

Esforcos Solicitantes
Nd = -19,40 kN

Vd = 113,60 kN

Mdx = 17754,00 kN*cm
Mdy = 0,00 kN*cm

Verificacdo do Esforco de Compressao

Verificagdo da esbeltez do elemento (Item 5.3.5 NBR8800/88)
IXx = Lflx/rx

Ix = 400,00/11,15

Ix = 35,88

ly = Lfly/ry

ly = 400,00/3,50
ly = 114,42

Ix e ly <= 200

35,88 e 114,42 <= 200

Ok! Esbeltez verifica!



Calculo de Q (Anexo E da NBR8800/88)
(bf/2)/tf <= 0,55*raiz(E/fy)
Qs =1

h/tw <= 1,47*raiz(E/fy)
Qa =1

Q =Qs*Qa
Q =1,00*1,00
Q= 1,00

Ix2 = (1/pi)*Ix*raiz(Q*fy/E);
Ix2 = (1/pi)*35,88*raiz(1,00*34,50/20500,00);
Ix2 = 0,47

ly2 = (1/pi)*ly*raiz(Q*fy/E);
ly2 = (1/pi)*114,42*raiz(1,00*34,50/20500,00);
ly2 = 1,49

tf <= 40
Curva b -> ax = 0,281
Curva c -> ay = 0,384

Ix2 > 0,2

Bx =(1/2*Ix22)*(1+ax*raiz(I1x22-0.04)+1x22)

Bx =(1/2*0,472)*(1+0,28*raiz(0,472-0.04)+0,472)
Bx = 3,05

rox = Bx-raiz(Bx2*(1/Ix22))
rox = 3,05-raiz(3,052%(1/0,472))
rox = 0,87

ly2 > 0,2

By =(1/2*ly22)*(1+ay*raiz(ly22-0.04)+1y22)

By =(1/2*1,492)*(1+0,38*raiz(1,492-0.04)+1,492)
By = 0,85

roy = By-raiz(By2*(1/ly22))
roy = 0,85-raiz(0,852*(1/1,492))
roy = 0,33

Adota-se o menor valor para ro
ro = 0,33

fc=0,9

Rd(Nd) = fc*ro*Q*Ag*fy

Rd(Nd) = 0,90*0,33*1,00*57,60*34,50
Rd(Nd) = -581,66 kN

Rd(Nd) >= Nd
-581,66 kN >= -19,40 kN

Ok! Perfil suporta ao esforco solicitado!

Verificacdao do Esforco Cortante
Anélise plastica

Aw = h*tw

Aw = 240,00*7,60

Aw = 2021,60 mm?2

Aw = 20,22 cm?2

Considerando Item 5.2.2 nota a da NBR8800/88
a = 4*tw;

a =4%*7,60
a =30,40 mm
(a/h)<1

k = 4+5,34/(a/h)2
k = 4+5,34/(30,40/240,00)2
k = 336,83

h/tw
240,00/7,60
31,58

Ip = 1,08*raiz(k*E/fy)



Ip = 1,08*raiz(336,83*%20500,00/34,50)
Ip = 483,16

Ir = 1,4*raiz(k*E/fy)
Ir = 1,4*raiz(336,83*20500,00/34,50)
Ir =21608,10

Vpl = 0,55*Aw*fy
Vpl = 0,55*%20,22*34,50
Vpl = 383,60 kN

I <Ip
Vn = Vpl
Vn = 383,60 kN

fv=10,9

Rd(Vd) = fv*Vn
Rd(vd) = 0,90*383,60
Rd(Vd) = 345,24 kN

Rd(Vd) >= Vd
345,24 kN >= 113,60 kN

Ok! Perfil suporta ao esforgo solicitado!
Verificacao de Flexdao em x

Z = 27X
Z = 606,30 cm3

W = Wx
W = 538,20 cm3

Wc =W
Wc = 538,20 cm3

Wt =W
Wt = 538,20 cm3

Mpl = Z*fy
Mpl = 606,30*34,50
Mpl = 20917,30 kN*cm

Flambagem local da alma(FLA)
| = h/tw

| = 240,00/7,60

| = 31,58

Ip = 3,5*raiz(E/fy)

Ip = 3,5*raiz(20500,00/34,50)

Ip =8

2,73
I <=1p
Mn = Mpl

Mn = 20917,30 kN*cm

Flambagem local da mesa(FLM)
| = bf/(2*tf)

| = 148,00/(2*13,00)

| =5,69

0,38*raiz(E/fy)
0,38*raiz(20500,00/34,50)
9,26

Ip
Ip
Ip

Mr = (fy-fr)*Wc

Mr = (34,50-11,50)*538,20
Mr = 12378,60 kN*cm

Mr = fy*Wt

Mr = 34,50*538,20

Mr = 18567,90 kN*cm

Adota-se o menor valor de Mr
Mr = 12378,60

Ir = 0,62*raiz(E*Wc/Mr)
Ir = 0,62*raiz(20500,00*538,20/12378,60)



Ir = 18,51

| <=1Ip
Mn = Mpl
Mn = 20917,30 kN*cm

Flambagem Lateral com torgao(FLT)
| = Lb/ry

| = 400,00/3,50

| =114,42

Ip = 1,75*raiz(E/fy)
Ip = 1,75*raiz(20500,00/34,50)

Ip = 42,66

Cb=1

B1 = pi*raiz(G*E*IT*Ag)

B1 = pi*raiz(7892,50%20500,00%27,14%57,60)
Bl = 1,57998E6

B2 =((pi2*E)/(4*G))*(Ag*((d-tf)/10)2)/IT)
B2 = ((pi2*20500,00)/(4*7892,50))*(57,60*((266,00-13,00)/10)2)/27,14)
B2 = 8706,28

Mr =(fy-fr)*w)
Mr =(34,50-11,50)*538,20)
Mr = 12378,60 kN*cm

Ir =((0,707*Cb*B1)/Mr)*raiz(1+ raiz(1+((4*¥B2)/(Cb2*B12))*Mr2))
Ir =((0,707*%1,00*1,57998E6)/12378,60)*raiz(1+ raiz(1+((4*8706,28)/(1,002*1,57998E62))*12378,602))
Ir = 150,23

Ip<l<=Ir
Mn

Mn
Mn

Mpl-((MpI-Mr)*((1-Ir)/(Ir-1p)))
20917,30-((20917,30-12378,60)*((114,42-42,66)/(150,23-42,66)))
15221,20 kN*cm

Adota-se para Mn o menor valor de FLA, FLT ou FLM e ainda segundo NBR 8800/88 (Item 5.4.1.3.1) Mn < (1,25*W*fy)

Mn <= (1,25*W*fy) -> Ok!
Mn = 15221,20 kN*cm

fb = 0,9

Rd(Md) = fb*Mn

Rd(Md) = 0,90%15221,20
Rd(Md) = 13699,10 kN

Rd(Md) >= Mdx
13699,10 kN >= 17754,00 kN

Nao Ok! Perfil nao suporta ao esforgo solicitado!
Adote outro perfil!

Verificacdao de Flexao Composta
Ny = Ag*fy

Ny = 57,60*34,50

Ny = 1987,20 kN

h/tw;
240,00/7,60
3

I
I
I 1,58

Nd/(0,9*Ny) <= 0,207
Ip = 3,5*raiz(E/fy)*(1-(2.8*Nd/(0.9*Ny)))

Ip = 3,5*raiz(20500,00/34,50)*(1-(2.8*19,40/(0.9%1987,20)))
Ip = 82,73

Calculo para Rd(Mdx)
Flambagem local da alma(FLA)
Il <=1p

Mn = Mpl

Mn = 20917,30 kN*cm

Adota-se para Mn o menor valor de FLA ou FLT e FLM, como calculados anteriormente em X, e ainda segundo NBR 8800/88 (Item
5.4.1.3.1) Mn < (1,25*W*fy)



Mn <= (1,25*W*fy) -> Ok!
Mn = 15221,20 kN*cm

fb = 0,9

Rd(Md) = fb*Mn

Rd(Md) = 0,90%15221,20
Rd(Md) = 13699,10 kN

Combinacgao das Acles
Cmx =1
Cmy =1

Nex = (Ag*fy)/Ix22
Nex = (57,60*34,50)/0,472
Nex = 9051,60 kN

Ney = (Ag*fy)/ly22
Ney = (57,60*34,50)/1,492
Ney = 890,24 kN

(Nd/Rd(Nd))+(Cmx*Mdx)/((1-Nd/(0,73*Nex))*Rd(Mdx))+(Cmy*Mdy)/((1-Nd/(0,73*Ney))*Rd(Mdy)) <=1
(-19,40/-581,66)+(1,00*17754,00)/((1-19,40/(0,73*9051,60))*13699,10)+(1,00*0,00)/((1-19,40/(0,73*890,24))*0,00) <=1
0,03 + 1,30+0,00 = 1,33 <=1

1,33 <=1

Nao Ok! Perfil nao suporta ao esforgo solicitado!
Adote outro perfil!



