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Abstract
The axis translation technique is the most commonly
used technique of controlling suction. Nevertheless, the
axis translation is not diversely utilized for measuring
soil suction, due to many di�culties concerning the ap-
plication of this technique, such as lengthy test proce-
dure, evaporation and condensation, air di�usion, soil
volume changes, change of soil pore water distributions,
and the interface of soil and measuring equipment. In
this paper, the applicability of the axis translation tech-
nique is determined in measuring the initial matrix suc-
tion of a variety of compacted soils, including sand, silt,
and clay. Elaborate experimental laboratory equipment
is set up to minimize the occurrence of common errors
associated with the application of axis translation tech-
niques for suction measurement. The cell of the appa-
ratus was equipped with porous stones and �ve bar ce-
ramic disks in its bottom pedestal and top cap to mini-
mize the lengthy procedure time and possible change in
soil pore water distribution associated with controlling
and measuring soil matrix suction using the axis trans-
lation technique. Additionally, the pressurized air enter-
ing the cell was passed through a closed container, half
�lled with water, before going to the cell, to minimize the
loss of soil water content during the test. Soil samples
were statically compressed inside a load frame in di�er-
ent compaction states with standard proctor optimum

water content. The degree of saturation of samples was
increased during the compression stage. Therefore, the
compacted soil samples would be expected to locate on
the wetting portion of the soil-water characteristic curve.
After the compaction stage, soil samples were installed
inside the apparatus and con�ned with a lateral pressure
of 20 kPa to provide good contact between the end sides
of specimens and the surfaces of the matrix suction mea-
suring devices. Consequently, pore air and net con�ning
pressure were identically and gradually increased to 300
and 320 kPa to shift the sample negative pore water pres-
sure to a positive measurable value. Analogous positive
pressures were stabilized in both ends of the samples
within four to eight hours. Additionally, the wetting
portion of the soil-water characteristic curve of the soil
under study was measured with the testing equipment
to validate the values of initial matrix suction measure-
ments. The comparison of results shows that the sample
soil suction measurements are located on their wetting
soil-water characteristic curve.

Key Words: unsaturated soils, compressibility, matrix
suction measurement, axis translation technique, soil-water
characteristic curve.

147


