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Abstract

In recent years considerable effort has been directed to the study of stress-strain time effects on soil and soft
rock, including; creep, stress relaxation, long term strength of soil and the effect of strain rate on shear strength.
These aspects seem to be very important in design and construction of all underground structures. However, long
term creep data from drained triaxial creep tests on undisturbed soil samples are very limited in literature. Most
of published research work was concerned with the undrained behaviour. Five triaxial drained creep tests were
carried out. In addition, three drained tests were used as control tests to determine the drained strength of the
material. The applied constant creep stress level ranged from 30% to 80% of the failure stress. Four consolidated
undrained triaxial creep tests were conducted at stress level of 30% to 90%. It has been found that the chalk marl
is characterised with time-dependent deformations which cannot be accounted for by the anisotropic elastic model.
Any constitutive relationship which realistically describes the deformation behaviour of the material must,
therefore, include the time factor. Time-dependent deformations of chalk marl in drained and undrained triaxial
states of stress will be discussed. For undrained triaxial creep tests, the response of pore pressure during a creep
period is also presented. From this study, it can be mentioned that, for triaxial drained creep tests, the axial strain
after 100 days of sustained stress ranged from 0.94% to 2.22% for stress levels ranging from 30% to 80%. For a
creep period of 200 days, the axial strain ranged from 1.0 % to 2.43% for stress levels of 30% and 80%
respectively. The proportional increase of axial strain ranged from 24% to 41% at different stress levels. For
undrained creep tests, the axial strain ranged from 0.45% to 2.16 % for stress levels of 30% to 90%. It can be
concluded from this study that time-dependent deformations (creep) of chalk marl constitute a large percentage
of the total deformation. It must be taken into consideration in the design of important projects, such as hydro
power plants tunnels, nuclear reactor foundations, and underground metro stations.



