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EXPERIMENTAL INVESTIGATION REGARDING THE IMPACT OF ARCHING
PHENOMENON IN RECORDING STRESS VALUES BY PRESSURE CELLS IN
POROUS MEDIA

Behnam Rahimi Mohseni'; Mahdi Moosavi?

Extended Abstract: Arching phenomenon is one of the universal phenomena encountered in soils both
in the field and in the laboratory. This phenomenon is recognized both in underground structures and
in the natural landscape. Underground conduits, karst terrain and sandstone reservoirs are good
examples of cases in which arching phenomenon can be widely observed. When this phenomenon
happens in underground structures, because of arching effect the overburden pressure will be decreased.
The stress redistribution affects the load that puts pressure on the structures while the source of the
pressure can be overburden soil, surface surcharge, or lateral earth pressure.

Arching phenomena has a lot of effects on geotechnical engineering, rock mechanics, geomechanics
engineering, and other cases so a lot of researchers have tried to understand its mechanism for years.
Most of researches that has been done in this case can be divided in 4 main parts: theoretical
derivations, analytical methods, numerical analyses, and experimental investigations.

In this thesis base on some proposes that are defined, most of studies and investigations that should be
done, are related to experimental investigations. First, by designing and building some necessary parts,
a Hook cell is changed in order to build a new special cell for new experiments.

The new apparatus has been equipped with an accurate data logger, digital pressure sensors, and some
instruments for applying the axial pressure and pore pressure to carry out some experiments to
investigate the impact of arching phenomenon on loading processes and unloading processes on sands.
The experiments should explore the effects of some parameters on some kind of sands. In this thesis
impact of arching phenomena on 3 kind of sands has been studied in 3 different conditions including
individual fluid, dry sand, and two phase fluid and sand sample.

Base on results of the experiments, in some cases that the cell is only filled by sand, during the loading
processes sand will be compressed and arching will happen then an arch on the pressure cell will
develop that during the unloading processes will put its maximum impact on the pressure cell. When
the axial pressure and pore pressure reduce the sensor pressure doesn’t reduce same as them. So, for
sands two different behaviors have been recorded that show there is an important difference between
loading processes and unloading processes in sands.

Keywords: Arching phenomena, stress redistribution, new apparatus, axial pressure, pore pressure, pressure cell,
loading, unloading.
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