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INTRODUCTION
Analysis of highly complex structural forms in fire can bring value to a design framework and
highlight potential design issues.

As partof a commercial analysis of a high-rise office building a lateral buckling failure mechanism
was observed in the long span cellular floor beams. This type of failure had not been observed in
similar buildings and hence a parametric study was initiated to discover the root cause.

BACKGROUND

This poster demonstrates a significant failure mechanism identified through
advanced analysis.

The building under consideration is a proposed high-rise office tower in the

City of London. The study concentrated on a portion of the floor system,
chosen as a representative worst case for detailed investigation.

A general reduction in structural fire protection from 2 hours to 90 minutes
had already been agreed and this study was designed to investigate the
possibility of intermediate secondary beams being left unprotected.

Provided that structural robustness can be proven, this kind of layout can
reduce maintenance needs and increase overall building sustainability by

reducing the provision of energy intensive materials. A significant cost N
saving can also be realised by reducing labour and material needs Model Considered (with and without slab)

Structural Fire Protection Structural Response

The structural fire analysis of the model was primarily i ded to the of the The primary response identified by the analysis is the significant lateral deformation

fioor sy ing a reduced level of structural fire pr i d to code requi its. of the protected primary beam, as indicated below which shows the deformed shape

in this case, primary and secondary beams attached to were provi with 90 mi of the beam at the onset of failure. Local buckling of the top flange and upper web

pr jon while @ di. dary beams were left unprotected. are also evident.
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i r) colt and subsequently colk of the floor system.
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«Severe full floor involvement

-Bi-linear cooling considered more realistic than
Eurocode Parametric Fire cooling leg

A similar mechanism identified during the
Mokrsko structural fire test

OUTCOME & CONCLUSIONS

Detailed structural fire analysis can provide significant value with regard to robustness in the

design of unique buildings.

- A parametric study was conducted on a section of a unique high-rise office building that was

— indicating a | | failure hani The analysis indicated that the root cause of the instability
= was related to the depth of the sections combined with the relatively narrow flanges.
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