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Ø Τ
α

Ancoragens 
Provisórias 

 

M0 = 1.0 M1 = 1.0 M2 = 1.25

fy = 275 MPa S275 e = 0.924

u = 0.3

E = 210 GPa G = 80.8 GPa

NSd Vsd, z MSd, y Vsd, y MSd, z

(kN) (kN) (kN.m) (kN) (kN.m)

161.0 84.0 47.0

b = 160 mm h = 160 mm

tw = 8 mm tf = 13 mm

r = 15 mm peso = 42.6 kg/m

A =   54.3 cm
2

NRd = 1491.9 kN verifica

IY =  2 492.0 cm
4

IZ =   889.2 cm
4

WY =   311.5 cm
3

WZ =   111.2 cm
3

WY Pl =   354.0 cm
3

WZ Pl =   170.0 cm
3

iY =   6.8 cm iZ =   4.0 cm

MRd, y = 97.4 kN.m verifica MRd, Z = 46.8 kN.m verifica

Avz  = 17.59 cm
2

Avy = 41.6 cm
2

Avz  = 17.59 cm
2

Avy = 36.66 cm
2

VRd, Z = 279.3 kN verifica VRd, y = 582.1 kN verifica

IT =   31.2 cm
4

d / t < 69e

Iw =  47 940 cm
6

20.0 63.8

Perfil

HE160B

Eixo y (forte) Eixo z (fraco)

Não é necessário verificar a alma

à encurvadura local
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c1 = 1.77 kz = 0.7

c2 = 0 zg = 0

l = 10 m kw = 1 Mcr = 175.8 kN.m

lLT = 0.744 curva a aLT = 0.21

b = 1 lLT,0 = 0.200

F LT = 0.834 cLT = 0.826 cLT . MRd, y = 80.4 kN.m

0.834 0.826

ly = 2.549 lz = 1.423 l1 = 86.8

curva b curva c

ay = 0.34 az = 0.49

l0 y = 15 m l0 z = 5 m

Ncr y = 229.6 kN Ncr z = 737.2 kN

F y = 4.149 F z = 1.811

cy = 0.1347 cz = 0.3410 cmín. = 0.135

cy . NRd = 201.0 kN cz . NRd = 508.7 kN cmín. . NRd = 201.0 kN

Cálculo do momento crítico

Resistência à estabilidade lateral da viga

verifica

Resistência à encurvadura

M0 = 1.0 M1 = 1.0 M2 = 1.25

fy = 275 MPa S275 e = 0.924

u = 0.3

E = 210 GPa G = 80.8 GPa

NSd Vsd, z MSd, y Vsd, y MSd, z

(kN) (kN) (kN.m) (kN) (kN.m)

350

b = 219.1 mm h = 219.1 mm

tw = 12.5 mm tf = 12.5 mm

peso = 6147 kg/m

A =   91.1 cm
2

NRd = 2505.3 kN verifica

IY =  6 147.0 cm
4

IZ =  6 147.0 cm
4

WY =   503.0 cm
3

WZ =   503.0 cm
3

WY Pl =   673.0 cm
3

WZ Pl =   673.0 cm
3

iY =   8.2 cm iZ =   8.2 cm

MRd, y = 185.1 kN.m verifica MRd, Z = 185.1 kN.m verifica

Avz  = 45.55 cm
2

Avy = 45.55 cm
2

Avz  = 45.55 cm
2

Avy = 45.55 cm
2

VRd, Z = 723.2 kN verifica VRd, y = 723.2 kN verifica

IT =  12 295.0 cm
4

d / t < 69e

Iw = cm
6

17.5 63.8

Perfil

CHS244.5-12.5

Eixo y (forte) Eixo z (fraco)

Não é necessário verificar a alma

à encurvadura local
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Ancoragem 

Ancoragem 

 

 

𝑝𝑠𝑑 = 1.2 × 𝑘𝑎 × (𝛾ℎ + 𝑠𝑐) = 1.2 × 0.33 × (5.0 × 18 + 10) = 40.0 kN/m2

𝑀𝑠𝑑 =
40.0 × 0.92

8
= 4.1 kNm/m

𝑉𝑠𝑑 =
40.0 × 0.9

2
= 18.0 kN/m

𝑤 >
4.1×106

8×103 = 512.5 cm3 ℎ > 5.5 cm < 10 cm 

c1 = 1.77 kz = 0.7

c2 = 0 zg = 0

l = 10 m kw = 1 Mcr = 8994.0 kN.m

lLT = 0.143 curva d aLT = 0.76

b = 1 lLT,0 = 0.200

F LT = 0.489 cLT = 1.000 cLT . MRd, y = 185.1 kN.m

0.489 1.000

ly = 1.402 lz = 1.402 l1 = 86.8

curva a curva a

ay = 0.21 az = 0.21

l0 y = 10 m l0 z = 10 m

Ncr y = 1274.0 kN Ncr z = 1274.0 kN

F y = 1.609 F z = 1.609

cy = 0.42 cz = 0.4168 cmín. = 0.417

cy . NRd = 1044.2 kN cz . NRd = 1044.2 kN cmín. . NRd = 1044.2 kN

Cálculo do momento crítico

Resistência à estabilidade lateral da viga

verifica

Resistência à encurvadura
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𝜏𝑠𝑑 =
3

2
×

𝑉𝑠𝑑

𝑏×ℎ
=

3

2
×

18.0

1×0.10
= 270.6 kN/m2

2kN/m 800
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α ϕ δ β

δ ϕ

𝑓, 𝑓 

𝐸 𝜈
ϕ 𝑐
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ψ

𝜎 𝜎
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α ϕ δ β

δ ϕ
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• 

• ϕ ψ

• 

• μ
• 

• 

• 


