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Design of Replacement Method on Anti-freeze Process
of L Type Retaining Walls
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Abstract

In order to investigate anti-freeze process of precast concrete L-type retaining walls in cold regions, test walls were
installed in the campus of Kitami Institute of Technology (KIT, Hokkaido, Japan). The wall consists of following three
sections, 1) back filled with frost susceptible clay soil, ii) using thermal insulation material, and back filled with frost
susceptible soil, iii) back filled with frost-unsusceptible soil. The freezing front distribution and ground temperature within
the backfill were observed and deflections of the walls were measured over three freeze-thaw seasons. Some
understanding of the mechanisms of the build-up of frost heave pressure was gained, and the effectiveness of replacement
method was observed. A simulation was performed to predict the shape of the freezing front in the backfill behind
L-type walls with various cross sections. These findings were employed to propose a method for determining the

appropriate zone to be replaced with frost unsusceptible backfill material in cold regions.
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Clay 2.59 5.8 57.0 27.5 9.7 43.4 1.74 1.31 29.4 21.3
Volcanic ash soil 2.51 13.9 63.9 18.2 4.0 211 1.37 1.156 29.8 0.82
Original ground 2.53 - 67.0 27.0 6.0 55.2 1.68 1.46 24.3 56.0
Flat ground 2.51 - 47.7 39.3 13.0 27.9 0.56 | 1.39 26.0 63.3
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