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Imperfections in 

EN 1993-1-1 Design of steel structures & in 

EN 1999-1-1 Design of aluminum structures

a) b)



Imperfections in 

EN 1993-2 Design of steel bridges



Beautiful UGLI imperfection 

according to 5.3.2(11) 

Unique Global and Local Initial (UGLI) imperfection

,





Differencies between 

5.3.2(11) in EN 1993-1-1 and

5.3.2(11) in EN 1999-1-1 

• 5.3.2(11) in EN 1993-1-1 is limited to the 

cases with uniform member cross-sections 

and uniform distributions of normal force.

• 5.3.2(11) in EN 1999-1-1 is more general 

without above restrictions and written in 

more clear way.



Author of this approach

Prof. Emeritus Ing. Eugen Chladný, PhD., (*1928)

STU in Bratislava, Slovak Republic



Bridge of  SNP in BRATISLAVA, 

r.1972, 303 m, 3 spans, 431,6 m, 

6 500 tons of steel, 37 000 vehicles / day.



Application of 5.3.2(11) No. 1 



Including comparison of results valid for 

different kinds of imperfections



Application of 5.3.2(11) No. 2 



Application of 5.3.2(11) No. 3 

Apollo Bridge over Danube River in Bratislava (2005)

European Steel Design Awards in 2005 for outstanding design. 

The only European project named one of five finalists for the 2006 Outstanding Civil 

Engineering Achievement Award (OPAL Award) by the American Society of Civil Engineers



Application of 5.3.2(11) No. 4 

Pentele Bridge over Danube River near Dunaújváros, 

Hungary (2007). 

The preliminary design was made at STU in 

Bratislava, Slovakia.



Application of 5.3.2(11) No. 4 

Pentele bridge, Hungary



First two buckling modes of Pentele arch 

bridge in vertical and horizontal directions



Application of 5.3.2(11) No. 5 

Stability problems in the bottom flanges of 

road continuous bridge girders



Application No. 5 of 5.3.2(11)



Application of 5.3.2(11) No. 5 



Application of 5.3.2(11) No. 6 

Upper chord of the railway bridge with open section



Application of 5.3.2(11) No. 7 

Parameters of the famous Žďákov Bridge, Czech Republic 

(1965): span L = 330 m, rise f = 42.5 m



Application of 5.3.2(11) No. 8 



Application of 5.3.2(11) No. 9 



Application of 5.3.2(11) No. 10 

1st buckling mode

Bending moments from “ugli” imperfection

point “m”

Frame with flexible supports



Application of 5.3.2(11) No. 11 

Similar frame was 

calculated in 

Stahlbau-Kalender by
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