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𝛍 =
𝐌𝐮

𝐛 𝐝𝟐𝒇𝐛𝐮

 

μ ≥ 0,187 

Pivot A Pivot B 

B 

μ ≥ 0,104 μ ≥ μlim 

Redimensionner 
la section (b, h) 

Section 
économique 

Introduire des aciers comprimés 

α = 1,25 [1 -  (𝟏 − 𝟐𝛍)] 

Section rectangulaire Section en Té 

AS = 
𝟎,𝟖 𝐛 𝐝 𝒇𝐛𝐮

𝛔𝐬
 

Axe neutre dans la nervure 

AS = 
[ 𝐛− 𝐛𝐨  𝐡𝐨+𝟎,𝟖 𝛂 𝐝 𝐛𝟎]𝒇𝐛𝐮

𝛔𝐬
 

α = 0,69  →  μ = 0,4 
𝛔𝐬 = 314,5 MPa  →  𝛔𝐬

′  = 348 MPa 

Section rectangulaire 

𝐀𝐬
′ = 

𝐌𝐮−𝟎,𝟒 𝐛 𝐝𝟐𝒇𝐛𝐮

𝛔𝐬
′  (𝐝 − 𝐝′)

 

 

As = 
𝐀𝐬

′ 𝛔𝐬
′ + 𝟎,𝟓𝟓𝟐 𝐛𝐨𝐝 𝒇𝐛𝐮

𝛔𝐬
 

 

𝐀𝐬
′ = 

𝐌𝐮− 𝟎,𝟒 𝐛 𝐝𝟐𝒇𝐛𝐮

𝛔𝐬
′  (𝐝 − 𝐝′ )

 

 
 

As = 
𝐀𝐬

′ 𝛔𝐬
′ + [ 𝐛−𝐛𝐨) 𝐡𝐨+ 𝟎,𝟓𝟓𝟐 𝐛𝐝  𝒇𝐛𝐮

𝛔𝐬
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À l’état limite de service 
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by2 + 30 (AS  + A’S) y - 30 (d AS + d’AS’) = 0 
I = by3/3 + 15 [AS (d - y)2 + AS’ (y - d’)2] 
 

 

σb,max = 
𝐌𝐬𝐞𝐫

𝐈
 ymax 

σS,max = 
𝐌𝐬𝐞𝐫

𝐈
 (d - ymax) 

 

Mbc = 0,1 fc28 𝛂  (3 - 𝛂 ) bd2 

σb > 𝛔 b 

σS > 𝛔 S 

 

σb < 𝛔 b 

σS > 𝛔 S 

 

σb > 𝛔 b 

σS < 𝛔 S 

 

Pivot B 
σS = 𝛔 S, σb = 𝛔 b 

 

 

Pivot A 
σS = 𝛔 S (AS’= 0) 
 

Mser > Mbc 

 

 

Pivot A 

 

 

Pivot B 

 

 

AS = 
𝟎,𝟑 𝐟𝐜𝟐𝟖 𝛂  𝐛 𝐝

𝛂𝐬   
 

 

 

AS’ =
𝐌𝐬𝐞𝐫−𝐌𝐛𝐜

𝛔𝐬
′  (𝐝 − 𝐝′)

 

AS = 
𝐀𝐬

′ 𝛔𝐬
′ +𝟎,𝟑 𝐟𝐜𝟐𝟖 𝛂  𝐛 𝐝

𝛔𝐬   
 

 

 

𝛂  = 
𝟗 𝐟𝐜𝟐𝟖

 𝟗 𝐟𝐜𝟐𝟖 + 𝛔𝐬
′    

𝛔𝐬
′  = 9 fc28 (1 – 

𝐝′

𝛂  𝐝
) 

λ = 1 + (
𝟑𝟎 𝐌𝐬𝐞𝐫

𝐛 𝐝𝟐𝛔𝐬   
) 

cos ϕ = λ-3/2 

α = 1 + 2 𝛌 cos (240°+ ϕ/3) 

AS = 
𝐛 𝐝 𝛂𝟐

𝟑𝟎 (𝟏− 𝛂)
 

 


