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The application of the ground freezing method

for replacing the wall surface of a strip-shaped steel reinforced earth wall

Yurie OSADA!, Hiroshi SOMA!, Shinya AOKI? and Kunio WATANABE?

Abstract: Strip-shaped steel (Strip) reinforced earth walls
have been in use for more than 45 years. As a measure
against aging or disaster, maintenances of reinforced earth
walls will be required in the near future. Conventional
chemical grouting has been used for stabilizing soil be-
hind a wall when replacing the wall surface during main-
tenance. However, the injected chemical grout may affect
the permeability of the drainage layer behind the wall sur-
face. Therefore, the ground freezing method, which en-
ables the reinforcement of the ground without grout mate-
rials, has gained attention. However, the ground freezing
method is ordinarily applied to saturated soil. Therefore,
the applicability of this method to unsaturated soil such as
Strip reinforced soil was examined. CO, was used as a
refrigerant for the cooling system, and the working space
was reduced. In the full-scale experiment, 6 freezing pipes
with 60.5 mm in diameter were installed at 0.6 m intervals
behind the wall in a 10.8 m x 2.4 m artificial fill. After 4
days freezing, the surface of the reinforced earth wall was
replaced successfully without the soil collapsing. From the
results of the laboratory experiment and comparisons to a
model for saturated soil, it was found that, when the sat-
urated soil water content is 0.4 m> m~3, the unsaturated
water content ranged from 0.2 to 0.3 m® m~3 is required in
order that the freezing rate of the unsaturated soil should be
equivalent to the one of the saturated soil. Further inves-
tigation, such as the influence of water content and water
flow on freezing expansion and construction technique at
the time of wall surface replacement, will be needed to es-
tablish this technique.

Key Words : ground freezing method, reinforcement earth
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Fig. 1 iR TEBE D F.
Application example of the strip-shaped steel reinforced earth
wall.
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Comparison of CO, system and conventional system.
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Schematic of full-scale experiment and layout of freezing pipes.
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Connective plate of the wall and connection of a strip.
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Layout of displacement meter installed on the wall.
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Schematic of the laboratory experiment.
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Initial distribution of the volumetric water content of the soil.
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Temperature at the middle point of freezing pipes (T2) during
freezing.
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Temperature at GL—1.0 m during freezing.
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Displacement of the wall during freezing.

Fig. 11 BE[EAT OB 5k LIk,

Soil surface after the wall is removed.

Fig. 12 #7 LV VBERAL O BT IR

Installed new wall.
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Boundary of frozen soil in unsaturated and saturated soil.
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