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TENSION/STRESS/ROCK/TESTING/FAILURE

The objective of this research is to invent a new loading device, called
compression-to-tension load converter (CTC) to apply unidirectional tensile stress to
dog-bone shaped rock specimen. The device also allows a measurement of the rock
elastic modulus and Poisson’s ratio under uniaxial tensile and compressive stresses on
the same specimen. Its performance is assessed by laboratory determining direct
tensile strength and stiffness of the intact specimens prepared from Phu Phan
sandstone, Saraburi limestone and Saraburi marble. A series of finite difference
analyses is performed to obtain the specimen configurations that provide
unidirectional tensile stresses at the specimen mid-section, and that the tensile failure
is induced in the mid-section before any compressive shear failure occurs at the
specimen ends. The results indicate that the CTC device well performs in accordance
with the proposed objectives as evidenced by the test results. For all tested rocks the
direct tensile strengths are clearly lower than the Brazilian and ring tensile strengths.
The elastic moduli and Poisson’s ratios under uniaxial tension are lower than those
under uniaxial compression. The discrepancies relate to the amount and distribution of
the pore spaces and micro-fissures, and the bond strength of cementing materials.
The porous and relatively poor-bonding sandstone shows a greater difference between
the tensile and compressive elastic moduli compared to those of the dense and well

bonding marble and limestone. It is postulated that the effort required to dilate the



pore spaces under tensile loading is lower than that to contract them under
compressive loading. As a result these rocks tend to be stiffer under compression than

under tension.
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