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JENJIRA PLANGKLANG : TIME-DEPENDENT TENSILE STRENGTH
AND DEFORMABILITY OF ROCK SALT USING FOUR-POINT
BENDING TEST. THESIS ADVISOR : ASST. PROF. DECHO

PHUEKPHUM, Ph.D., 85 PP.

CREEP/ BENDING TEST/ CYCLIC LOADING/ LOADING RATE/ FATIGUE

Four-point bending tests have been performed on prismatic (50x50x200 mm?)
specimens of rock salt. Three loading configurations are used on separate sets of the
specimens: static (creep) loading, constant loading rate and cyclic loading. The test
procedure is in accordance with the ASTM (D6272-10) standard practice, where
applicable. The tensile stresses at the crack initiation point are calculated, and the
tensile strains are measured with strain gage. The static loading test uses four loading
magnitudes equivalent to the induced tensile stresses from 0.5 to 1.25 MPa. The tensile
strains measured up to 21 days show the instantaneous and transient deformations
which can be described by the potential creep law. Two loading frequencies are used
for the cyclic loading test series: 1 and 10 mHz for up to 4800 cycles. The maximum
stresses are varied from 1.2 to 3.2 MPa. The fatigue strength decreases with increasing
loading cycles, and is insensitive to the loading frequencies. The fatigue (S-N) curves
can be represented by a logarithm relations. The salt elasticity decreases as the number
of loading cycles increases, probably due to the accumulated strain of the micro-cracks
induced by each loading cycle. The calculated elastic moduli range from 0.47 GPa to
1.93 GPa. The constant loading rate specimens are subjected to the tensile stresses rates

from 10”7 to 10> MPa/s. They are loaded until failure. Higher loading rates induce
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higher from 107 to 10 MPa/s. They are loaded until failure. Higher loading rates
induce higher tensile strength. Results from the three test series suggest that under
tension rock salt exhibits time-dependent deformations. The creep deformation is
governed by the dislocation climb mechanism (sliding between crystals). It is non-
recoverable, as evidenced by the accumulated strains measured during the cyclic
loading tests. The computer simulations calculate the tensile stresses in mine roof under
different minimum storage pressures in the opening, depths and room widths. The

findings can be used to determine minimum storage pressures for long term stability.
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