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Influence of confining pressure on dynamic properties
of rock samples subjected to cyclic loading
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Abstract: The dynamic properties of intact sandstone samples subjected to axially cyclic loading under confining pressures
conditions in the laboratory are presented. Five sets of confining pressures, 10, 20, 30, 40, 50 MPa, were employed by MTS-815
Rock and Concrete Test System. Tests were conducted on dry sandstone samples obtained from areas near “5 - 12”” 2008 Wenchuan
Earthquake location with axial loading frequency of 1 Hz and different amplitudes corresponding to different confining pressures.
Results demonstrate that: (1) With increased confining pressure, the residual axial and volumetric strain of the rock samples and the
residual volumetric strain when dilatancy occurred both become larger. (2) The rock samples subjected to dynamic cyclic loading
responded with a significantly higher initial strength and stiffness at higher confining pressures than at lower confining pressures; and
the stiffness decreased more rapidly at lower confining pressures than at higher confining pressures. (3) When the stress ratio (R;) is
larger, the sample failed after fewer cycles under confining pressure conditions. (4) The failure modes of the samples are shear failure
and the localized band is wider upon dynamic loading.
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Table1 Summary of the samples tested
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Fig.2 Results of triaxial tests with static loadings
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Table 2 Summary of the stress state at failure
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S10 132.8 10
S20 173.4 20
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Table 3 Summary of the axial strain and volumetric strain
when dilatancy happening
R Al e AR PRRRNAR
/% /%
S10 0.517 0.323
D10 0.707 (0.209) 0.208 (0.094)
S20 0.640 0.359
D20 0.832 0.284
S30 0.751 0.387
D30 0.935(0.237) 0.413 (0.162)
S40 0.880 0.447
D40 1.137 (0.533) 0.516 (0.229)
S50 0.987 0.507
D50 1.230 (1.180) 0.579 (0.309)
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Fig.5 Strain vs. number of cycles curves
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Fig.6 Axial stiffness vs. residual axial strain
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