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4. Hazard Evaluation of Scaffolds against Wind Load Using Construction
-Environmental-Simulator Wind Tunnel
by Katsutoshi Oupo*, Yasumichi HINO* and Songpol PHONGKUMSING**

Abstract: Construction accidents caused by wind frequently happen and the workers are often injured
and killed. One important problem that leads to the engineering concern nowadays is the accident of the
scaffolds. Temporary scaffolds are typically covered with sound barrier panels or plastic sheets to pre-
vent construction materials and debris from falling from scaffolds. In Japan, the design of scaffolds main-
ly considers wind loads that are directly acting on the exterior surface of the scaffolds. However, due to
these sheets and the wind direction, wind entering the gap between the building and scaffolds through
the wall openings, etc. results in significant increase of wind load acting on the scaffolds. The increase of
wind pressures can affect the stability of the scaffolds and lead to the total collapse of the large scale
scaffolds which can cause injury or loss of life as well as economic loss and construction time delay.

In this study, a series of wind tunnel experiments using the Construction-Environmental- Simulator was
conducted to measure the wind pressures acting on the 1/150 scale 0% porosity simplified scaffolds mod-
els. As a first step, a building model without opening was used and a uniform wind condition was consid-
ered. Based on the wind tunnel experimental results, the wind direction that caused the maximum pres-
sure was identified. Moreover, there were high pressures around the connection corner of the front and
side panels of the scaffolds in a certain case that wind was not directly acting on the scaffolds. This is
because there were high pressures acting on the inner surface of the scaffolds that face the building
model due to wind that entered the gap between the building and scaffolds. Thus, the wind pressures
acting on the scaffolds are greatly influenced by the existence of the building.

An analysis for the hazard evaluation of scaffold was also performed to ascertain the probability of scaf-
fold collapse. The probability of scaffold system failure was found to be sensitive to the wind speed and
direction. In a certain wind direction, there was a high risk caused by the pressure due to wind blowing
behind the building and scaffolds.
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