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» The present paper attempts to examine the state parameters for both
coarse- and fine-grained soils so as to develop sets of possible
compaction curves under various compaction energies for rapid
assessment of the compaction curves using one water content — dry
unit weight data point.
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5. MedaUNAALD

5.1 UnAAEd NUNATD

Compaction curves of soils are essential for establishing practical and reliable criteria for an
effective control of field compaction. This paper deals with the development of a practical
method of assessing laboratory compaction curves of fine-grained soils. It is found that for a
given fine-grained soil compacted at a particular compaction energy, the relationships
between water content (w) and degree of saturation (S) are represented by power function,
which are and for the dry and the wet sides of optimum, respectively (where 44 A,, B4 and
B,, are constant). The B, and B,, values and optimum degree of saturation (ODS) are mainly
dependent upon soil type and irrespective of compaction energy. The 4, and 4,, values
decrease with the logarithm of compaction energy and the decrease rates are practically the
same for any compacted fine-grained soil. This leads to a simple and rational method to
assess the compaction curve wherein the compaction energy varies over a wide range using a
one point test (a single test). Assuming that fine-grained soils compacted under standard
Proctor energy behave in agreement with the Ohio’s curves, the modified Ohio’s curves for
the other three compaction energy levels (296.3, 1346.6 and 2693.3 kJ/m’) are developed
based on the proposed method. These curves can be used to assess the entire compaction
curves at the required compaction energy based on a single set data of dry unit weight and
water content.

5.2 unfnge Constitutive model

This paper presents a generalised critical state model with the bounding surface theory for
simulating the stress-strain behaviour of overconsolidated structured clays. The model is
formulated based on the framework of the Structured Cam Clay (SCC) model and is
designated as the Modified Structured Cam Clay with Bounding Surface Theory (MSCC-B)
model. The hardening and destructuring processes for structured clays in the
overconsolidated state can be described by the proposed model. The image stress point
defined by the radial mapping technique is used to determine the plastic hardening modulus,
which varies along loading paths. A new proposed parameter 4, which depends on the
material characteristics, is introduced into the plastic hardening modulus equation to take the
soil behaviour into account in the overconsolidated state. The MSCC-B model is finally
evaluated in light of the model performance by comparisons with the measured data of both
naturally and artificially structured clays under compression and shearing tests. From the
comparisons, it is found that the MSCC-B model gives a satisfactory prediction of
mechanical response in both drained and undrained conditions. With its simplicity and
performance, the MSCC-B model is regarded as a practical geotechnical model for
implementation in numerical analysis
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