
 
 - 1 - 

DIN EN 1993-1-13:2025-04 (E) 
 
 
Eurocode 3 - Design of steel structures - Part 1-13: Beams with large web openings 
 
 
Contents            Page 
 
 
European foreword  .......................................................................................................................................... 4 
 
0 Introduction  .................................................................................................................................... 5 
 
1 Scope  ............................................................................................................................................... 8 
 
2 Normative references ................................................................................................................... 10 
 
3 Terms, definitions and symbols  ................................................................................................. 11 
3.1 Terms and definitions  .................................................................................................................. 11 
3.2 List of symbols  ............................................................................................................................. 12 
 
4 Basis of design  ............................................................................................................................. 17 
4.1 General  .......................................................................................................................................... 17 
4.2 Verifications  .................................................................................................................................. 17 
4.3 Methods of design for Vierendeel bending  ............................................................................... 18 
4.3.1 Equivalent rectangular opening method  ................................................................................... 18 
4.3.2 Alternative methods  ..................................................................................................................... 18 
4.4 Tolerances and manufacture  ...................................................................................................... 18 
 
5 Materials  ........................................................................................................................................ 18 
5.1 General  .......................................................................................................................................... 18 
5.2 Welding  ......................................................................................................................................... 18 
 
6 Durability  ....................................................................................................................................... 19 
 
7 Structural Analysis  ....................................................................................................................... 19 
7.1 Methods of analysis  ..................................................................................................................... 19 
7.2 Member stiffness for global structural analysis  ....................................................................... 19 
7.3 Serviceability  ................................................................................................................................ 21 
7.4 Classification for global bending  ............................................................................................... 21 
7.5 Section classification of Tees subject to Vierendeel bending  ................................................ 21 
7.6 Section classification of longitudinal stiffeners  ....................................................................... 22 
 
8 Ultimate Limit States  .................................................................................................................... 22 
8.1 General Requirements for all openings  ..................................................................................... 22 
8.1.1 General  .......................................................................................................................................... 22 
8.1.2 Geometric limits for unstiffened web openings  ........................................................................ 23 
8.1.3 Geometric limits for web openings with stiffeners  ................................................................... 23 
8.2 Shear resistance at web opening positions  .............................................................................. 24 
8.3 Bending resistance of a beam with web openings  ................................................................... 25 
8.3.1 General  .......................................................................................................................................... 25 
8.3.2 Buckling resistance of the compressed Tee for long openings  ............................................. 25 
8.4 Resistance of the Tee sections in Vierendeel bending  ............................................................ 26 
8.5 Web buckling next to widely spaced openings  ........................................................................ 28 
8.5.1 General  .......................................................................................................................................... 28 
8.5.2 Web buckling  ................................................................................................................................ 29 
8.6 Rules for closely spaced openings  ............................................................................................ 30 
8.6.1 General  .......................................................................................................................................... 30 
8.6.2 Web-post bending  ........................................................................................................................ 30 
8.6.3 Web-post buckling  ....................................................................................................................... 32 
8.6.4 Web-post shear  ............................................................................................................................ 33 



 
 - 2 - 

8.7 Longitudinally stiffened openings  ............................................................................................. 34 
8.7.1 Scope of the rules for openings with longitudinal stiffeners  ................................................. 34 
8.7.2 Additional verifications for stiffened openings  ........................................................................ 34 
8.7.3 Global bending resistance for stiffened openings  ................................................................... 34 
8.7.4 Vierendeel bending resistance for stiffened openings ............................................................ 35 
8.7.5 Web buckling for widely spaced stiffened openings  ............................................................... 35 
8.7.6 Web-post buckling for closely spaced stiffened openings  ..................................................... 35 
8.7.7 Openings with transverse stiffeners  ......................................................................................... 36 
8.8 Additional requirements for other cases  .................................................................................. 36 
8.8.1 End-posts  ..................................................................................................................................... 36 
8.8.2 Loads applied over or close to the openings  ........................................................................... 38 
8.9 Alternative method for Vierendeel bending for circular openings  ......................................... 39 
8.10 Alternative method for stability of web-post between circular openings  .............................. 40 
8.11 Alternative method for sinusoidal openings  ............................................................................ 43 
8.11.1 General  ......................................................................................................................................... 43 
8.11.2 Vierendeel bending  ..................................................................................................................... 43 
8.12 Lateral torsional buckling  ........................................................................................................... 44 
 
9 Serviceability limit states  ............................................................................................................ 45 
 
Bibliography  .................................................................................................................................................. 47 
 


		2026-04-24T06:45:54+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




