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Countermeasure to Prevent Road Deformation on Liquefiable Ground: Tough-Road®
Koji Ito Yoshihiko Hikita Hiroshi Furuya

Abstract

This paper describes a countermeasure to prevent the residual deformation of roads on liquefiable ground,
namely, Tough-Road. This prevents the large residual deformations of roads, such as the difference in the
road level and the gradient, because of earthquake. Tough-Road provides a structural countermeasure to
allow ground liquefaction, rather than a ground improvement such as the sand compaction pile method.  This
process is accompanied with a geo-grid and a lightweight soil composite in the subgrade to decrease the
outward initial shear stress in liquefiable ground caused by the weight of the pavement, the course, and the
gradient. Numerical analyses and a centrifuge model test were carried out to investigate the effectiveness of
Tough-Road, and we confirmed the effectiveness by the residual deformation of a road by an earthquake.
We present a simplified design procedure to address two different types of problems as follows: (a)
specification of the lightweight soil (density and composite replaced by subgrade); (b) estimation of the
residual road deformation by an earthquake, in terms of the seismic performance. The residual road
deformation obtained with the new method was acceptable when compared with the predicted and measured
residual road deformation, based on numerical analyses and centrifuge model tests.
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