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EN 1168 distribution factors 

Conclusion for line load
α-factors in EN 1168 defines 
the fraction of total bending moment 
using EI/GKv = 0.6  
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EN 1168 distribution factors 

Conclusion for point load
α-factors in EN 1168 defines 
the fraction of total load 
using EI/GKv = 1  



EN 1168 distribution factors

Bending / Torsional

stiffness

EI/GKv
G = 0.4 E        (υ=0.25)



Some Torsion basics



EN 1168 distribution factors ( EI/GKv = 1 )
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Shear torsion interaction formula

Can the improved interaction be 
utilized without FE analysis ?

Yes, assume:

T = 100 kNm (pure torsion)

V = 400 kN (pure shear tension)

Vweb = 400 / 5 = 80 kN each

Full torsional shear flow

in thin walled box without

reduction of shear in inner webs
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Shear torsion interaction formula

Load capacity V (kN) with different 
eccentricity e due to the two
interaction curves



Shear torsion interaction formula

Load capacity V (kN) with different eccentricity e 
due to the two interaction curves

Capacity for cross-section with 8 or 5 webs



EN 1168 distribution factors, comparison 



Shear torsion interaction formula



Shear torsion interaction 
For Shear capacity calculation a method including the shear stress in the 

transfer zone is recommended. HOLCOTORS project, Lin Yang formula was tested



Shear torsion interaction 

Analytical calculation gives very good agreement with FE-analysis
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Shear torsion interaction 

Using the above eq. for T results in

Pure torsional capacity:

T = 111 kNm for HC 400 using fct = 3.75 MPa

T = 28.7 kNm for HC 200 using fct = 3.45 MPa

By including the compression stress in the top flange 

the torsional capacity is increased.



Shear torsion interaction 

Provided pure Shear and Torsional capacity 

is calculated in a proper way. The interaction

formula as indicated with green lines could 

be utilized. 

This can be used independent of Eurocode or

the product standard, as it is well supported 

by the documented results of HOLCOTORS    

Refinement can be done by:

- If top flange is critical for torsional capacity the 
margin not used in outer web could be 
included in V0

- Calculation of V0 should be based on the sum 
of web thickness in inner and outer webs

- Including compression stress in top flange 
which increases with increased shear (has to 
be used case by case for proper stress 
analysis and X-section change in the end due 
to grouting)



Shear torsion interaction 

The expression in EN 1168 today 

Gives an indication on how the shearing force

is reduced but it makes no check of torsional

capacity. For the present sections

TmaxH200 = 0.298 x V = 44.7 kNm

TmaxH400 = 0.458 x V = 158 kNm

V (Lin Yang) = 339.2 kN for H400 (Lp = 0.48m)



Shear torsion interaction 

Thanks for the attention



Shear torsion interaction 


