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𝐸𝑐 = 0.043 ∙ 𝜌1.5 ∙ √𝑓𝑐
′

𝐸𝑐

𝜌 𝑘𝑔/𝑚3

𝑓𝑐
′

𝐺𝑐 =
𝐸𝑐

2 ∙ (1 + 𝜈𝑐)

𝐺𝑐

𝜈𝑐 𝜈𝑐 = 0.2)



𝑓𝑐𝑒
′ = max {

1.3 ∙ 𝑓′𝑐
34.5 (𝑀𝑃𝑎)

 

𝑓𝑐𝑒
′

𝜀𝑐𝑜 = 0.002

𝜀𝑠𝑝 = 0.005

  



Es = 200 𝐺𝑃𝑎

𝑓𝑦 = 420 𝑀𝑃𝑎 

𝑓𝑦𝑒 = 475𝑀𝑃𝑎

𝑓𝑢 = 550 𝑀𝑃𝑎

𝑓𝑢𝑒 = 655 𝑀𝑃𝑎

 



 



Ф

ε

Ф

Ф





𝑀𝑦¡ Error!  No se encuentra el origen de la referencia.



Ieff =
𝑀𝑦

𝐸𝑐 ∙ 𝜙𝑦

𝑀𝑦 [𝑘𝑁 ∙ 𝑚]

𝜙𝑦 [1/𝑚 ]

 



10 [𝑘𝑔𝑓/𝑐𝑚2]

13 [𝑘𝑔𝑓/𝑐𝑚2]

  

Kvbp =
𝐸𝑏𝑝 ∙ 𝐴𝑏𝑝

ℎ𝑏𝑝

𝐾𝑣𝑏𝑝 [𝑘𝑁 ∙ 𝑚]

𝐸𝑏𝑝 [𝑀𝑃𝑎]

𝐴𝑏𝑝 [𝑚2]   

ℎ𝑏𝑝 [𝑚]

 



𝐾ℎ𝑏𝑝 =
𝐺𝑏𝑝 ∙ 𝐴𝑏𝑝

ℎ𝑏𝑝

𝑓𝑦𝑏𝑝 = 𝐾ℎ𝑏𝑝 ∙ 𝑢𝑦𝑏𝑝

𝐺𝑏𝑝 [𝑀𝑃𝑎]

𝑢𝑦𝑏𝑝 = 1.5 ∙ ℎ𝑏𝑝 [𝑚]



𝜇 = 0.4

𝜇 = 0.18 +
0.37

𝜎



 



 



d1 = 0.1 ∙ ℎ𝑙  

𝑑 = ℎ𝑙

𝐹𝑖 = 𝛾𝑖 ∙ 𝑓𝑦 ∙ 𝐴𝑠𝑏

ℎ𝑙 [𝑚]

𝐴𝑠𝑏 [𝑚]
𝛾1 = 0.04
𝛾2 = 0.71

 

𝐾𝑎𝑏𝑡 = 𝐾𝑖 ∙ 𝑤 ∙ (
ℎ

1.7
)

𝑃𝑏𝑤 =∙ 239[𝑘𝑃𝑎] ∙ 𝑤 ∙ ℎ ∙ (
ℎ

1.7
)

𝐾𝑖 [𝑘𝑁
𝑚𝑚

𝑚
]

ℎ [𝑚]

[𝑚]

𝐾𝑎𝑏𝑡𝑇 = 𝐾𝑖 ∙ 𝑤𝑤 ∙ (
ℎ

1.7
) ∙ 𝐶𝐿 ∙ 𝐶𝑊 

𝑃𝑏𝑤𝑇 =∙ 239[𝑘𝑃𝑎] ∙ 𝑤𝑤 ∙ ℎ ∙ (
ℎ

1.7
) ∙ 𝐶𝐿 ∙ 𝐶𝑊



𝐶𝐿

𝐶𝑊

𝑤𝑤 [𝑚]
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𝜀 = 0.002
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𝜀 = 0.005
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𝜀 = 0.007
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Lc = 0.7 √𝑆 ∙ 𝐵𝑐 ∙ 𝐻

𝑆
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𝑚4

𝑚4

𝑚4

𝑓′𝑐 𝑀𝑃𝑎

𝑀𝑃𝑎

 

𝑚

42𝜙43 

𝜙22@12 (en espiral) 
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[𝑻𝒐𝒏/𝒎]

 

𝐺𝑏𝑝 (𝑀𝑃𝑎)
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𝑚
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𝑚
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ℎ𝑉𝐹  (𝑚)

𝑏𝑉𝐹 (𝑚)

𝐴𝑉𝐹 (𝑚2)

𝐼𝑥𝑉𝐹 (𝑚4)

𝐼𝑦𝑉𝐹 (𝑚4)

𝐽𝑉𝐹 (𝑚4)

ℎ𝑉𝐶  (𝑚)

𝑏𝑉𝐶  (𝑚)

𝐴𝑉𝐶  (𝑚2)

𝐼𝑥𝑉𝐶  (𝑚4)

𝐼𝑦𝑉𝐶  (𝑚4)

𝐽𝑉𝐹 (𝑚4)

 



𝐷𝑐𝑜𝑙 (𝑚)

𝐴𝑐𝑜𝑙 (𝑚)

𝐼𝑐𝑜𝑙 (𝑚4)

𝐽𝑐𝑜𝑙 (𝑚4)



𝑀𝑦

𝜙𝑦

𝑀𝑝

 



 

 



𝐴𝑡𝑎𝑏  [ 𝑚2]

[𝑚2]

[𝑚2]

𝐼𝑥 𝑇𝑎𝑏  [𝑚4]

𝐼𝑦 𝑇𝑎𝑏  [𝑚4 ]

𝐽𝑇𝑎𝑏 [𝑚4]

[𝑚]

 

[𝐶]
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1

2
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1

𝜔 𝑖
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2
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𝛽
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