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ANEXO D - Cálculo da Variação Uniforme da Temperatura Equivalente aos 

Efeitos Diferidos 

 

C35/45 

HR = 70 % (Humidade Relativa) 

fck = 35 MPa 

fcm = 43 MPa 

t = 20 000 dias 

 

 𝜀𝑐𝑠 = 𝜀𝑐𝑑 + 𝜀𝑐𝑎 

 

𝜀𝑐𝑑(𝑡) = 𝛽𝑑𝑠(𝑡, 𝑡𝑠) × 𝑘ℎ × 𝜀𝑐𝑑,0 

𝛽𝑑𝑠(𝑡, 𝑡𝑠) ≅ 1  

𝑘ℎ = 0,70  

𝑅𝐻0 = 100 %  

𝛼𝑑𝑠1 = 4  

𝛼𝑑𝑠2 = 0,12  

𝜀𝑐𝑑,0 = 0,85 × [(220 + 110 ∙ 𝛼𝑑𝑠1) × 𝑒𝑥𝑝 (−𝛼𝑑𝑠2 ×
𝑓𝑐𝑚

𝑓𝑐𝑚0

)] × 10−6 × 𝛽𝑅𝐻  

𝛽𝑅𝐻 = 1,55 × [1 − (
𝑅𝐻

𝑅𝐻0

)
3

] = 1,55 × [1 − (
70

100
)

3

] = 1,018 

𝜀𝑐𝑑,0 = 0,85 × [(220 + 110 × 4) × 𝑒𝑥𝑝 (−0,12 ×
43

10
)] × 10−6 × 1,018 = 34,10 × 10−5 

𝜀𝑐𝑑(𝑡) = 1,0 × 0,70 × 34,10 × 10−5 = 23,87 × 10−5 

 

𝜀𝑐𝑎(𝑡) = 𝛽𝑎𝑠(𝑡) + 𝜀𝑐𝑎(∞) 

𝛽𝑎𝑠(𝑡) = 1 − exp(−0,20 × 𝑡0,5) = 1,0 

𝜀𝑐𝑎(∞) = 2,5 × (𝑓𝑐𝑘 − 10) × 10−6 = 6,30 × 10−5 
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𝜀𝑐𝑎(𝑡) = 1,0 × 6,30 × 10−5 = 6,30 × 10−5 

 

𝜀𝑐𝑠 = 23,87 × 10−5 + 6,30 × 10−5 = −30,20 × 10−5 

 

 

 𝜀𝑐𝑐 = 𝜑𝑐 ×
𝜎𝑐

𝐸𝑐
 

𝜑𝑐,𝑚𝑒𝑑 = 2,32  

𝜎𝑐 =
𝑃0

𝐴𝑚𝑒𝑑
=

14125,74

5,261
= 2,68 𝑀𝑃𝑎 

∴ 𝜀𝑐𝑐 = 2,32 ×
2,68

34 × 103
= 18,30 × 10−5 

 

 

 𝜀𝑐0 =
𝜎𝑐

𝐸𝑐
 

∴ 𝜀𝑐0 =
𝜎𝑐

𝐸𝑐
=

2,68

34 × 10−3
= 7,90 × 10−5 

 

 

 𝜀 = 𝛼 ∙ ∆𝑇  
 

⇔  ∆𝑇 =
𝜀

𝛼
 

𝛼 = 10−5 

∴ ∆𝑇𝑒𝑞 =
(30,20 + 18,30 + 7,90) × 10−5

10−5
= 56,40 ℃ 

 


