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Study on the stress-strain relationship of a cohesionless soil under excavation

Mineo IWASAKI*
Kazumasa ASAYAMA**
Kozi ISHIZUKA¥*
Sigeru KONO*

Synopsis

In order to apply finite-element analysis to a soil, the stress-strain relationship of the soil element is
required. The relationship is described by a matrix which is composed of elastic and plastic deformation
moduli. The moduli are a function of the state of the soil element. The matrix shows a relationship
between stress increment and strain increment and should be general to be applicable to any stress path.
The paper describes the stress-strain behavior of a cohesionless soil element whose state is isotropic or .
anisotropic. In the paper the matrix shows the stress-strain behavior of a cohesionless soil element under
axial and symmetric any stress path. The matrix is obtained from isotropic consolidation tests and constant
mean normal stress triaxial compression tests. Therefore the matrix is composed of the bulk moduli and
the shear moduli. To check the propriety of the matrix constant cell pressure tests are performed ard the
behaviors of the test are calculated by the matrix. The results of the tests agree with thoes of the
calculations.

In the result there is a limit of isotropy on the soil element, because of the plastic deformation caused
by the shear stress. The property of the soil element is isotropic within the limit and becames anisotropic
beyond the limit. Dilatancy of a soil element causing by shear stress is explained by the anisotropic property
and is calculated by that. The matrix must be applicable to axial and symmetric any stress path and to
any stress path specially within the limit of isotropy.

* Member of the Dredger and Construction Equipment Laboratory, Machinery Division
**  Chief of the Dredger and Construction Equipment Laboratory, Machinery Division
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