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Analysis of Tensile Force of Nail and Displacement of Soil Nailed
Wall at Stepwise Excavation
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Abstract

The displacements of soil nailed wall and the nail tensile force for 11 soil nailing sites
were investigated by using measurements obtained from inclinometer and strain gauge.

The maximum horizontal displacement which occurred between 5% and 15% of the final
excavation depth was found to be below 0.3% and 0.2% of excavation depth for well and
poorly constructed sites.

It was also found that the maximum horizontal displacements for 0.4%, 0.3% and 0.2%
of excavation depth occurred when the ratios of nail length to final excavation depth were
0.5, 0.5~0.6 and 0.6~0.7. But the maximum horizontal displacement increased by 0.3% of
excavation depth when the ratio was above 0.7. This was probably due to the shallow
excavation depth and the deep soil stratum.

The non-dimensional maximum tensile force of nail, K, from ground surface to 0.6H; of
the final excavation depth was less than 0.8 and decreased linearly between 0.6H; and the
final excavation depth. Also, the maximum tensile force was found to reach up to 60% of
the ultimate tensile force at final excavation.
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