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Evaluation of Compressibility Behavior of Soft Fine-Grained Soils

Using Hydraulic Consolidation Test
N. Abbasi, H. Rahimi and A. Fakher

Consolidation settlement is a potential risk for most structures founded on compressible
soils due to its slow rate and gradually nature. In practice, the amount and rate the of
consolidation settlement are determined using conventional Oedometer test result which
is based on Terzaghi's one-dimensional consolidation theory. In this theory, several
simplifying assumptions have been made, where some inaccuracies may be created due
to their nature. One of the assumptions was to consider the coefficient of permeability,

and thereby, the coefficient of consolidation C| as a constant, whereas it varies as void

ratio of soil varies during consolidation process. In addition, the conventional methods
for determination of the coefficient of consolidation are inaccurate because of their
empirical and graphical nature. This is more important in soft fine-grained soils which
are highly compressible. In this research, variation of the coefficient of permeability and
volume compressibity and their effects on the coefficient of consolidation of soft

soils,C,, was investigated. For this purpose, different consolidation tests were carried

out on soft soil samples of different initial water content, using both traditional
(Oedometer) and hydraulic consolidation (Hydrocon) tests. The results obtained from
different tests showed that the variation of the coefficient of permeability during
consolidation of soft soils was considerable and the traditional methods could not
provide accurate consolidation properties of soils. Furthermore, it has been proved that
direct method for determination of coefficient of the consolidation based on the

coefficients of permeability and volume compressibity was more reliable.

Key words: Coefficient of Consolidation, One-Dimensional Consolidation, Settlement,

Soft Clay, Terzaghi’s Theoryp



