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Summary

Determination of the quality and amount of soil settlement due to compression of the
underground soil strata are the most important stages in the establishment of stable
structures. Soil compressive settlement is induced gradually as a function of time and can
be considered as a source of substantial hazards. When a saturated soil stratum is affected
by augmented stress, pore water pressure increases significantly. In sandy soil with high
permeability, drainage due to pore water pressure is completed rapidly. Pore water
drainage occurs as a consequence of a reduction in the soil volume, resulting a settlement
termed consolidation settlement. Additionally, in sandy soil, because of rapid drainage of
the pore water, instantaneous and consolidation settlements occur simultaneously.

In contrast, when a saturated clayey soil is affected by augmented stress, instantaneous
settlement occurs in a preliminary process. Due to the low permeability coefficient of
clayey soils with respect to sandy ones, the water drainage in clayey soil progresses
gradually and over a relatively longer time period in which consolidation settlement
follows instantaneous settlement. In order to investigate consolidation settlement and its
degree and speed, knowledge of the existence of the clayey strata, their thicknesses,
porosity and compressive indices are necessary. Such information is usually obtained
from drilled boreholes and samples taken from them. In this regard, borehole drilling is
time and cost-consuming, and the very processes involved in the preparation of the
samples restricts the efficiency of such geotechnical methods.

Soil structure is determined mainly by its physical properties (especially
hydrodynamic and mechanical properties). Conventional methods for determining soil
structures are usually spatial and they rarely incorporate changes in location and time.
This study uses the non-destructive method of the electrical resistivity measurement to
examine the soil structure.

The main reasons for this settlement are compressive displacements, dislocations of
the soil particles, and the gradual expulsion of air and water through the voids of the soil.
On the other hand, the displacements of the soil particles and the expulsions of air and
water affect the electrical resistivity of the soils. In this research, four soil samples (in
disturbed and homogenized form) are tested in a standard ASTM Odometer which was
specially designed and improved for simultaneous measurement of the soil electrical
resistivity during the consolidation test. During the recording of soil settlement, the
simultaneous changes in the electrical resistivity of the soil were also recorded. All tests
were conducted on saturated soils. The measured results show that electrical resistivity is
related to the physical state of the soil.

Low electrical resistivity of soil samples is due to salt traces in the soil which may
cause variations of up to 50 percent in the value of the resistivity during the consolidation
test. Generally, during the consolidation period the electrical resistivity increases. The full
logarithmic curves of porosity-resistivity show two distinct lines with different slopes in
which the slope of the line related to the beginning of the consolidation process is lower.
The similarity between the consolidation behavior and electrical resistivity of soil shows
the potential of the electrical resistivity method for the possible study of the in situ and
long-term consolidation of soils.

Key words: Consolidation, resistivity method, soil structure, odometer
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