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𝐹𝑏

𝐹𝑏

𝑊

5587,02

23319,75

τ𝑥
5587,02

30,94

τ𝑦
5587,02

33,96

𝐴𝑧𝑖𝑑𝑜𝑣𝑖,𝑥 = 

𝑝𝑙𝑜š𝑡𝑖𝑛𝑎 𝑧𝑖𝑑𝑜𝑣𝑎 𝑢 𝑥 𝑠𝑚𝑗𝑒𝑟𝑢

𝑝𝑙𝑜š𝑡𝑖𝑛𝑎 𝑒𝑡𝑎ž𝑒

30,94

544,77

𝐴𝑧𝑖𝑑𝑜𝑣𝑖,𝑦



𝑝𝑙𝑜š𝑡𝑖𝑛𝑎 𝑧𝑖𝑑𝑜𝑣𝑎 𝑢 𝑦 𝑠𝑚𝑗𝑒𝑟𝑢

𝑝𝑙𝑜š𝑡𝑖𝑛𝑎 𝑒𝑡𝑎ž𝑒

33,96

544,77

𝑝𝑙𝑜š𝑡𝑖𝑛𝑎 𝑧𝑖𝑑𝑜𝑣𝑎 𝑢 𝑥 𝑠𝑚𝑗𝑒𝑟𝑢

𝑝𝑙𝑜š𝑡𝑖𝑛𝑎 𝑒𝑡𝑎ž𝑒

30,94

544,77

𝑝𝑙𝑜š𝑡𝑖𝑛𝑎 𝑧𝑖𝑑𝑜𝑣𝑎 𝑢 𝑦 𝑠𝑚𝑗𝑒𝑟𝑢

𝑝𝑙𝑜š𝑡𝑖𝑛𝑎 𝑒𝑡𝑎ž𝑒

33,05

544,77



 



 

 



 

 



 

 

𝑓v = 𝑓v0 + μ ⋅ σd



𝑓v

𝑓v0

𝜇

𝜎d

𝑓𝑣0 𝑓𝑣0

𝛾𝑅𝑑

𝑉𝑝,𝑅𝑑 =  
1

𝛾𝑅𝑑
∙ 𝑓𝑣 ∙ 𝐿𝑐 ∙ 𝑡𝑤

𝛾𝑅𝑑

𝐿𝑐

𝑡𝑤



𝑉t1,Rd =
1

γRd
⋅ 𝐿 ⋅ 𝑡w ⋅

𝑓t

𝑏
⋅ √1 +

σ0

𝑓t

𝑉t,Rd =
1

γRd
⋅

𝐿 ⋅ 𝑡w

𝑏
⋅ (

𝑓v0

1 + μ𝑗 ⋅ ϕ
+

μj

1 + μ𝑗 ⋅ ϕ
⋅ σ0) ≤ 𝑉d,lim

𝜇𝑗

𝜙

𝑉d,lim =
1

γRd
⋅ 𝐿 ⋅ 𝑡w ⋅

𝑓bt

2,3 ⋅ 𝑏
⋅ √1 +

σ0

𝑓bt



 



 





 

𝑉

𝑁𝐸𝑑  

𝑀𝐸𝑑  

𝑓𝑣0 

[𝑁

/𝑚𝑚²]

𝛾𝑀 𝑓𝑡

/ ]

ϕ 𝑓𝑏

/ ]

𝑓𝑏𝑡

/ ]

𝑓𝑚

/ ]

σ0 =
𝑁𝐸𝑑

𝐿⋅𝑡𝑤

584,06

393 · 15
/ /



𝑁𝐸𝑑

𝐿

𝑡𝑤

𝐿𝑐 = 3 ⋅ (
𝐿

2
−

𝑀𝐸𝑑

𝑁𝐸𝑑
) 3 ⋅ (

3,93

2
−

511,63

584,06
)

𝑀𝐸𝑑

𝑒 =
𝑀𝐸𝑑

𝑁𝐸𝑑

σ𝑑 =
𝑁𝐸𝑑

𝐿𝑐⋅𝑡𝑤

584,06

327 · 15
= 0,12 / = 1,2 /

𝐿𝑐

𝑓𝑣 = 𝑓𝑣0 + μ ⋅ σ𝑑 0,16 + 0,5 ⋅ 1,2 = 0,76 / = 0,076 /

𝑓𝑣0



𝜇

𝜎𝑑

𝑓𝑣 < 0,065 ⋅ 𝑓𝑏

0,76 < 0,065 ⋅ 15

0,76 / < 0,98 /

𝑉𝑝,𝑅𝑑 =
1

γ𝑀
⋅ 𝑓𝑣 ⋅ 𝐿𝐶 ⋅ 𝑡𝑤 =

1

1,5
⋅ 0,076 ⋅ 327 ⋅ 15 = 248,52 

𝛾𝑀

𝑓𝑣

𝛾𝑀 𝐹𝑃 =

𝑉𝑡1,𝑅𝑑 = 𝐿 ⋅ 𝑡𝑤 ⋅
𝑓𝑡

γ𝑀⋅𝐹𝑃⋅𝑏
⋅ √1 +

γ𝑀⋅𝐹𝑃⋅σ0

𝑓𝑡
  

= 393 ⋅ 15 ⋅
0,011

1,5⋅1,35⋅1,0
⋅ √1 +

1,5⋅1,35⋅0,099

0,011
= 140,41 

𝑓𝑡



𝐹𝑃

𝑏

𝜎0

𝑏

𝑏 = ℎ/L = 450/393 = 1,15

 

𝑉𝑡2,𝑅𝑑 =
𝐿 ⋅ 𝑡𝑤

𝑏
⋅ (

𝑓𝑣0

γ𝑀 ⋅ 𝐹𝑃 ⋅ (1 + μ𝑗 ⋅ ∅)
+

μ𝑗

1 + μ𝑗 ⋅ ∅
⋅ σ0) ≤ 𝑉𝑑,𝑙𝑖𝑚

𝜇𝑗

∅

𝑉𝑡2,𝑅𝑑 =
393 ⋅ 15

1,15
⋅ (

0,016

1,5 ⋅ 1,35 ⋅ (1 + 0,6 ⋅ 1,0)
+

0,6

1 + 0,6 ⋅ 1,0
⋅ 0,099) = 215,62𝑘𝑁

𝑉𝑑,𝑙𝑖𝑚 = 𝐿 ⋅ 𝑡𝑤 ⋅
𝑓𝑏𝑡

γ𝑀 ⋅ 𝐹𝑃 ⋅ 2,3 ⋅ 𝑏
⋅ √1 +

γ𝑀 ⋅ 𝐹𝑃 ⋅ σ0

𝑓𝑏𝑡

𝑓𝑏𝑡 𝑓𝑏



𝑉𝑑,𝑙𝑖𝑚 = 393 ⋅ 15 ⋅
0,1·1,5

1,5⋅1,35⋅2,3⋅1,15
⋅ √1 +

1,5⋅1,35⋅0,099

0,1·1,5
𝑘𝑁

𝑉𝑡2,𝑅𝑑 = 215,62 𝑘𝑁 ≤ 𝑉𝑑,𝑙𝑖𝑚 = 𝑘𝑁

𝑣 =
𝑁𝐸𝑑

𝐿 ⋅ 𝑡𝑤 ⋅ 𝑓𝑑
=

584,06

393 ⋅ 15 ⋅ 0,17
=  0,58

𝑉𝑓,𝑅𝐷 =
𝐿 ⋅ 𝑁𝐸𝑑

2 ⋅ ℎ0
⋅ (1 − 1,15 ⋅ 𝑣) =

393 ⋅ 584,06

2 ⋅ 0,5 ⋅ 450
⋅ (1 − 1,15 ⋅ 0,58) = 169,86 

ℎ0 = 0,5 ℎ

𝑣 

𝑉𝑡1,𝑅𝑑  =

 140,41 

 

𝐸𝑡 𝑡𝑓 𝑑𝑓 𝜀𝑓𝑘



𝑉𝑅𝑑,𝑚𝑎𝑥 𝑓𝑑,ℎ 𝑡𝑤 𝑑𝑓
0,34

1,0 ∙ 1,5

η

𝜀𝑓𝑑

𝜀𝑓𝑑 =  η ·  
𝜀𝑓𝑘

𝛾𝑀
 

η = 

𝜀𝑓𝑘

𝛾𝑀

𝜀𝑓𝑑 = 0, 95 ·  
0,0065

1,5
 

𝑉 , =
1

γ
⋅ 𝑛 ⋅ 𝑡 ⋅ 𝑙 ⋅ α ⋅ ε ⋅ 𝐸

𝛾

𝑛

𝑡

𝑙

𝛼

𝜀

𝐸



𝑙𝑓

𝑉 , =
1

2,0
⋅ 2 ⋅ 0,0048 ⋅ 393 ⋅ 0,8 ⋅ 0,0039 ⋅ 17000 =  100,05𝑘𝑁

𝑉𝑡1,𝑅𝑑  =  140,41 

𝑉𝑅𝑑

𝑉 , =
1

2,0
⋅ 4 ⋅ 0,0048 ⋅ 393 ⋅ 0,8 ⋅ 0,0039 ⋅ 17000 =  200,11𝑘𝑁



 





 








