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Bearing Capacity of Floating-Type Cement-Treated Columns
with Shallow Stabilization

Ryohei Isuikura *, Hiroshi Marsupa , Noriyuki Yasuruku **,
Kiyoshi Ommne ** and Koji Kastma *

Economy and environmental safety have recently become very important factors in the construction of soil structures.
A combined technology of shallow stabilization and floating-type cement treated columns has an advantage to reduce
the construction cost of the soil structure on deep soft soil layers. In this paper, bearing capacity of this type
improved ground were investigated. At first, in order to evaluate bearing capacity of this type improved ground, skin
friction applied around surface of the floating type column was investigated. Secondly, loading model tests were conducted
under the plane strain condition in different improvement conditions to investigate failure tendency of the improved ground.
Finally in order to evaluate bearing capacity of this improved ground, equivalent conversion model is proposed with
consideration of skin friction. It was confirmed that bearing capacity of the improved ground can be estimated by
using this proposed model. By using this model, the embedded depth of an equivalent foundation can be related to
the improvement parameters such as improvement ratio and improvement depth.
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Fig. 1 Concept of floating-type improved ground and
equiva-lent raft method.”
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Fig. 2 Hypothesis of skin friction applied around the
surface of columns.
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Fig. 3 Formulation of skin friction and improvement

conditions.?
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Fig. 4 Schematic illustration of model ground.

Table 1 Test conditions of loading model tests.

Improvement Ground Normalized Surcharge Arrangement
ratio depth improved depth Pe of
ay(%) H (mm) H,/H (kN/m?) columns
Case0 0 610 0 10 unimproved
Casel 12.5 610 0.50 10 group column
Case2 19.6 610 0.50 10 group column
Case3 12.5 610 0.75 10 group column
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Fig. 5 Relationship between load intensity and
normalized displacement.
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Fig. 6 Deformation of the model ground on failure
process (Case3).
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Fig. 7 Relationship between embedded depth and
improvement parameters.
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Fig. 8 Rotational failure of soft ground by the Equivalent

foundation.
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Fig. 9 Comparison between calculated and experimental
value of ultimate bearing capacity.
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