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Behaviors of the High-profile Arch Soil-steel
Structure During Construction
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Abstract

The metallic shell of soil-steel structures are so weak in bending moment that it should sustain the applied load by
the interaction of the backfill soil around the structures. The shell can be subjected to excessive bending moment during
side backfilling or under live-load when the soil cover is less than the minimum value. The current design code specifies
the allowable deformation and Duncan(1979) and McGrath et al.(2001) suggested the strength analysis methods to limit
the moments by the plastic capacity of the shell. However, the allowable deformation is an empirically determined value
and the strength analysis methods are based on the results of FE analysis, hence the experimental verification is necessary.
In this study, the full-scale tests were conducted on the high-profile arch to investigate its behaviors during backfilling
and under static live-loads. Based on the measurements, the allowable deformation of the tested structure could be
estimated to be 1.45% of rise, which is smaller than the specified allowable deformation. The comparison between the
measurements and the results of two strength analyses indicate that Duncan underestimates the earth-load moment and
overestimates the live-load moment, while McGrath et al. predicts both values close to the actual values. However, as
the predicted factors of safeties using two methods coincide with the actual factor of safety, it can be concluded that

both methods can predict the structural stability under live-loads adequately when the cover is less than the minimum.
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