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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards 
bodies (ISO member bodies). The work of preparing International Standards is normally carried out 
through ISO technical committees. Each member body interested in a subject for which a technical 
committee has been established has the right to be represented on that committee. International 
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work. 
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of 
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are 
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the 
different types of ISO documents should be noted. This document was drafted in accordance with the 
editorial rules of the ISO/IEC Directives, Part 2 (see www​.iso​.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of 
any patent rights identified during the development of the document will be in the Introduction and/or 
on the ISO list of patent declarations received (see www​.iso​.org/patents).

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and 
expressions related to conformity assessment, as well as information about ISO's adherence to the 
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see www​.iso​
.org/iso/foreword​.html.

This document was prepared by Technical Committee ISO/TC 92, Fire safety, Subcommittee SC 2, Fire 
containment.

A list of all parts in the ISO 834 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A 
complete listing of these bodies can be found at www​.iso​.org/members​.html.
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Introduction

Background

Recent developments in steel construction have seen the introduction of cellular beams consisting 
of openings of various sizes and shapes cut in the web of the steel section. These offer a number of 
advantages over conventional beams without openings such as lighter/less steel required to provide the 
same structural performance and the ability to accommodate services within the depth of the section.

An opening in the web of a beam may be circular or rectangular but in reality can be any shape. Cellular 
beams may have a mixture of opening shapes and in some cases there may only be a single isolated 
opening.

Cellular beams can be fabricated from either hot rolled sections or welded steel plate. In the case of 
structural sections this involves cutting around the centre line of the web along the beams length and 
then welding the two halves together. Assymetric beams can be fabricated by welding together the two 
halves of different size sections. In the case of plate girders, asymmetry can also be achieved by using 
different plate thicknesses for the top and bottom flanges.

Beams with web openings behave differently to solid beams in that additional failure modes at the fire 
limit state (FLS) are possible as a result of the proximity of openings and web slenderness. Solid beams 
generally fail in bending but a beam with web openings can fail in one of several mechanisms which 
include:

—	 buckling of the web-post,

—	 shear at an opening,

—	 Vierendeel bending around the opening.

These failure modes generally occur at lower temperatures than for a solid beam at similar utilisation 
factors and therefore require greater thicknesses of fire protection.

Overview of structural geometry

A beam with circular web openings is illustrated in Figure  1. The figure also shows some of the 
important dimensions that will affect beam’s performance in fire.
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