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Shear Center of open thin-walled beams

EQUIVALENCE of:

Cause (external load, Sx and Sy)  

and

Result (created shear stress)

Logical choice – equivalence of moment

w.r.t. arbitrary chosen location
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Shear Center of open thin-walled beams
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Shear of open thin-walled beams – Example 1

Hence at 1 (s1 = 0), q1 = 0 

and at 2 (s1 = h/2), q2 = 0.42Sy/h. 
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Shear of open thin-walled beams – Example 1

At C point (s2 = h/2) there is maximum, 

and qC = 1.275 Sy/h. 
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Shear of open thin-walled beams – Example 1

q3 = 0.42Sy/h
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Shear of open thin-walled beams – Example 2

t = 0,5 [cm]
h = 16 [cm]
b = 8 [cm]
Sy = 20 [kN] = 2∙104 [N]
Sx = 0 [N]

S.C. – shear center
C.G. – center of gravity
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Shear of open thin-walled beams – Example 2

𝐼𝑥𝑥 =
𝑡 ∙ ℎ3

12
+ 2 ∙

𝑏 ∙ 𝑡3

12
+ 𝑡 ∙ 𝑏 ∙

ℎ

2

2

=
0,5 ∙ 163

12
+ 2 ∙ 0 + 0,5 ∙ 8 ∙

16

2

2

where the following assumption can be written:
𝑏 ∙ 𝑡3

12
≈ 0

thus
𝐼𝑥𝑥 = 170,66 + 512 = 682,67 𝑐𝑚4 = 682,67 ∙ 104 𝑚𝑚4
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Shear of open thin-walled beams – Example 2

𝑞𝑠 = −
𝑆𝑦
𝐼𝑥𝑥

∙ 𝐼𝑠𝑡𝑎𝑡 𝑥

Sy=20 kN

Ixx=682.67 cm4
𝐼𝑠𝑡𝑎𝑡 𝑥
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Shear of open thin-walled beams – Example 2
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Shear of open thin-walled beams – Example 2

𝑆𝑦 ∙ 𝑥𝑆.𝐶. = 𝐹1 ∙ ℎ

The force F1 generates the moment about “O” point. Thus, this force is calculated:

𝐹1 = න

0

𝑠1

𝑞𝑠 𝑑𝑠1 = න

0

𝑏

𝑞𝑠 𝑑𝑠1 = න

0

𝑏

−
𝑆𝑦

𝐼𝑥𝑥
∙ 𝐼𝑠𝑡𝑎𝑡 𝑥 𝑑𝑠1 = −

𝑆𝑦

𝐼𝑥𝑥
න

0

𝑏

𝐼𝑠𝑡𝑎𝑡 𝑥 𝑑𝑠1 =

= න

0

𝑏

−29,30 ∙ 𝑡 ∙
ℎ

2
∙ 𝑠1 𝑑𝑠1 = −29,30 ∙ 𝑡 ∙

ℎ

2
න

0

𝑏

𝑠1 𝑑𝑠1 =

= −29,30 ∙ 𝑡 ∙
ℎ

2
∙ [
𝑠1

2

2
|
𝑏

0
= −29,30 ∙ 𝑡 ∙

ℎ

2
∙
𝑏2

2

The range is 𝑠1 ∈ < 0 ; 𝑏 >where 𝑏 = 8[𝑐𝑚], thus:

𝐹1 = −29,30
𝑁

𝑐𝑚4
∙ 0,5 𝑐𝑚 ∙

16

2
𝑐𝑚 ∙

8 𝑐𝑚 2

2
= −29,30 ∙ 0,5 ∙ 4 ∙ 32 𝑁 = −3750 [𝑁]
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Shear of open thin-walled beams – Example 2

Calculation of the coordinate of the shear center

𝑥𝑆.𝐶. =
𝐹1 ∙ ℎ

𝑆𝑦
=
−3750 𝑁 ∙ 0,16 [𝑚]

2 ∙ 104 𝑁
= −0,03 𝑚 = −3 𝑐𝑚

The minus sign means that the shear center position 

lies opposite to the “X” axis, so to the left from the “O” 

point.



Thin-walled beams – bending / shear

NOW generalized for closed section
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Recall - Shear of open thin-walled beams
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Shear of closed section thin-walled beams
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Shear of closed section thin-walled beams

EQUIVALENCE of:

Cause (external load, Sx and Sy)  

and

Result (created shear stress)
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Shear Center of closed section thin-walled beams

It is necessary to use the ADDITIONAL information: 

condition that a shear load acting through the shear centre of 

a section produces zero twist. 
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Shear Center of closed section thin-walled beams


