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2. Hazard Evaluation for Collapse of Scaffolds due to Wind*
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Abstract: Temporary scaffolds are typically covered with plastic sheets in Japan to prevent con-
struction equipment from falling from the scaffolds. However, wind loads which act on the scaffolds
are significant due to these sheets. This seriously impacts safety because wind loads have a large
effect on the stability of the scaffolds due to the scaffolds’ inherent instability under horizontal loads.
In fact, the scaffolds often collapse under strong winds during construction and many people have
been injured and killed.

The first design code for scaffolds under wind loads was provided about twenty years ago to
prevent these fatal accidents, but despite the introduction of the new code several accidents have
happened. In the design code, calculation methods of wind loads which act on the scaffolds were
described, but the collapse mechanism of the scaffolds due to wind has not been examined in detail.
When scaffolds collapse under wind loads, they frequently collapse progressively. This progressive
collapse often leads to the local failure of a member, causing suddenly large-scale accidents. In the
design code for scaffolds, only the strength of each member is checked, but progressive collapse
scenarios are not considered. Therefore, to prevent such large-scale collapse accidents, it is necessary
to examine the reliability of the scaffold structural system in light of these local failures.

In this study, progressive collapse of these scaffolds under winds was simulated and the reliability
of the scaffolding system was evaluated. The reliability of these structural systems was analyzed by
modeling the scaffolds as series and parallel systems. The scaffolding system is comprised of complex
frame structures and has a very large number of failure modes. To avoid enumerating numerous
failure modes, an optimization method was employed in the analysis and the probability of collapse
was analyzed only for the dominant failure modes. In determining the reliability, the limited state
equations involved non-normal variables, e.g., non-normal wind speed. For incorporating the non-
normal random variables into reliability analyses, the first-order reliability method (FORM) was
used in the analysis. In this study, the collapse mechanisms of typical scaffolds are examined.

The results show that there may be a high risk in the integrity of the scaffolds, even if the safety
of the scaffolds was implied by the design code. It is proposed that the ties need to be installed
within every 2 stories and 1 bay (or 1 story and 2 bays) when mesh sheets or solid sheets are used.
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Fig. 1  Collapsed scaffolds.
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Table 1  Results of the analysis for re-creation of the

collapse accident.
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Fig. 8 Relation between wind speed and system proba-
bility of failure (¢ =0.3).
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