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MEASURING PERFORMANCE OF THREE-DIMENSIONAL PRESSURE
SENSOR IN CEMENT MORTAR BLOCK
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Abstract The relationship between measured stress with three-dimension pressure sensor(3DPS) and initial stress
of surrounding medium plays an important role in rock stress measurement. In order to know the performance of
3DPS for practical applications calibration test was performed with the testing system of rock mechanics to
investigate the repeatability and linearity of 3DPS and to obtain the corresponding calibration coefficients. A cubic
sample of cement mortar with the side length of 600 mm was made with a 3DPS embedded in the center. The
sample was under different repeated stress states applied by the true-triaxial loading system developed in-house.
Due to the pore structure of the cement mortar block the measured stress curves with 3DPS showed a hysteresis
phenomenon when the loads were applied for the first time. The pore structures were denser after the compression
of repeating loads the measured stress curves tended to be stable. For the hydrostatic stressloading the measured
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stresses with 3DPS were linear to the loading stresses. For the non-hydrostatic stress loading the measured
stresses with 3DPS were linear both to the loading stresses in the same direction and to the differential stresses of
the other two directions. An eguation for describing the influence of loading stress on the measured stress with
3DPS in cement mortar block was proposed.

Key words rock mechanics rheological stress recovery method three-dimension pressure sensor(3DPS)
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Fig.8 Casting process of cement mortar block
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Fig.7 Loading system of true-triaxial model test
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