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1. Introduction

Creep deformation is development time dependent volumetric and shear strains that the viscous resistance of the
soil structures obtained. Dependence of creep deformation on the stresses applied to the soil and pore water is an
important subject for the investigation of creep behavior. The mechanisms of creep deformation in soils are
extensively discussed by several researchers with different perspectives. The investigations about the secondary
compression initiated with Terzaghi consolidation theory (1925) which states that the compression of clay occurs
after the depreciation of pore water pressure [1]. Mineral composition (i.e., mineral content of the clayey particles),
stress level and history, pore fluid chemistry, drainage condition and fabric structure have been recognized as the
important parameters influencing the creep behavior of soil [2]. However, the influences of these parameters are not
yet well understood. Therefore the present study mainly focuses to identify and study the effect of stress level and
pore water pressure in the single drainage condition on creep behavior.

2. Methodology
2.1. Material and methods

The sandy soil which is used in the one-dimensional creep tests consists of Ottawa sand and Kaolinite organic
clay with volumetric rate of 60% clay and 40% sand. The density of sandy clay sample is 2.57 gr/cm®. In all tests,
the sample with a specified mass (73 gr) is poured into the confining ring. In water-saturated sample, the loadings
are applied incrementally for duration of 20 minutes between two consecutive loads to complete the dissipation of
exCcess pore water pressure.

2.2. Test program

Creep tests are performed on samples in two states as follows: In single stage test, soil sample is loaded to
specified stress level and is allowed to creep at this stress level. In stepwise test, the soil sample is loaded at different
stress level and then is allowed to creep [3]. Single stage compression creep tests are carried out on the water-
saturated and dried in air sandy clay samples at the stresses of 300, 600 and 1200 kPa. Stepwise compression creep
tests are carried out on dry and water-saturated sandy clay samples, and samples are subjected to stepwise loads at
different o, of 50, 300, 600 and 1200 kPa. Notice that the sample under the aforementioned stresses is loaded for
about 7200 minutes.

3. Results and discussion

Fig. 1 show the relationship of coefficient of secondary compression (C,) with stress level (o) Of sandy clay
samples in stepwise and single stage tests. There are approximately nonlinear relationships between C, and gceep. In
saturated sample with increasing stress level creep rate decreases, and in dry samples it increases. This figure
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indicate that, with increasing the stress level in saturated samples, the variations of C, are almost the same in both
single stage and stepwise tests, and in saturated samples the duration of loading does not affect the value of
secondary compression coefficient; but in dry samples, an increment in duration of loading, increases the variation
of C,.
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Fig. 1. Relationship of coefficient of secondary compression (C,) with stress level (o) 0f sandy clay samples in stepwise and
single stage tests.

4. Conclusions

In this paper, it can be concluded that at low creep stress level, the value of C, in water-saturated sandy clay
sample is higher than the dried in air sample; because in saturated sample, due to the higher sliding ability and lower
frictional, particles slide very easily. But increases stress level make the samples denser and smaller, and so the soil
structures become stable and creep rate decrease, whereas in dry samples at low stress levels, the creep rate increase
with the stress increment. Particle contacts, surface properties and the double layer effects particles are the effective
parameters on the void ratios at the end of the primary consolidation (ezop). As pore fluids can change the ratios of
micro/macro pores, fabric structure and surface property of particles. It is possible to state that variation of ezop
influence the value of C,.
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