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The influence of loading platens on the mechanical behaviour of rock specimens under uniaxial stress state
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Abstract
In general, uniaxial compression test, triaxial compression test and Brazilian test are used to determine

the mechanical parameters of rocks. However, the influence of loading platens on strains have not been
considered. We performed uniaxial compression tests by using cylindrical rock specimens. Total strain was
measured by LVDTs and local strains on the surface of specimens were measured by strain gauges. The
results of comparison of the total strain with the local strains indicated that the elastic modulus from the
total strain might be smaller than those from the local strains. And then, we carried out axi-symmetrically
elastic FEM analysis for cylindrical specimens. It is made clear that strain responses of hard rock specimens
may more sensitive than these of soft rock specimens as a results of interaction between loading platens and

specimen.
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Fig. 1. Specimen for experiment and measuring Fig. 2. Typical relation between stress and strain;
instruments : green schist.
Table 1. Elastic modulus Esg calculated from experimental data of
each gauge in an uniaxial compression test; green schist.
Instruments LVDT (Ey) | UG (Eu) | MG (Em) | LG (E)
Elastic modulus x 10* (MPa) 5.84 7.81 6.90 7.53
Eso/Ey 1.00 1.34 1.18 1.29

UG: Upper gauge, MG: Middle gauge, LG: Lower gauge
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Fig. 3. Relation between elastic modulus measured  Fig. 4. Mesh for axi-symmetric elastic FEM

at middle gauge and normalized elastic analysis and boundary conditions;
modulus at other gauges by elastic modulus (H/D = 1.0, Element number 768,
measured at middle gauge. Node number 833).
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