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Influence of Construction Error on The Mechanical Properties of Tie

by Seiji Takanashi and Katsutoshi Ohdo

Abstract; Accidents due to scaffolding collapse following exposure to strong winds do occur. In general, the
scaffolding is a large-scale structure, tens of meters high and wide. When such scaffolding collapses, many
workers will be exposed to the disaster at the same time. Generally speaking, the scaffolding also lacks
horizontal stability, and its stability is retained through ties connecting it with the building. The performance
demanded of the tie is decided by the structural standard while its strength requirement is 8.82kN or more.
Because the safety rate is twofold or more in the design studied, the allowable strength is 4.41kN. However,
there are numerous poorly-constructed ties throughout the construction site. Tests used to examine the
performance of the tie with construction error were performed, with four main parameters. 1) Angle of the tie.
2) Distance between fulcrums. 3) Depth of the anchor bolt for fixation. 4) Torque of clamping. The results were
as follows. Although the effects of distance between the fulcrums of the tie on the compression strength were
small, the influence which the angle of tie exerted on the compression strength was considerable and
compression strength was found to decrease in proportion to the angle of the tie within five degrees. When five
degrees was exceeded, compression strength remained a constant value, regardless of the tie angle. As for the
tension strength, the influence caused by the distance between fulcrums was comparatively large. The
compression strength was smaller than the tension strength, regardless of the distance between the fulcrums and
the angle of the tie. The rigidity of the tie was also found to be greatly influenced by its angle. When ties of
very different rigidity co-exist in a scaffold, there is a high possibility of the load concentrating on a specific tie,
and if this phenomenon occurs continuously, there is considerable potential for a form of progressive collapse.
The ties of very different angles must be avoided; a construction error which is easy to spot. Accordingly, such
ties must be reset appropriately or otherwise increased. Strength and stiffness decrease remarkably when
construction errors in the anchor bolt are found, meaning the tie becomes unable to demonstrate effective
performance. It is difficult to pinpoint this construction error following construction of the tie, meaning the
worker must be instructed as to the correct fixation method. Although the influence which the clamp torque
exerted on the strength of tie was small, there remained the possibility of the bolt coming off during usual work
or daily wind if the torque was too weak. Conversely, the life of the tie used repeatedly shortens if the torque is
too strong.
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