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Deformation behavior of dislocated sandstone fractures
subject to normal stresses
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2. Department of Sustainable Development and Environmental Engineering, Royal Institute of Technology, Stockholm, Sweden)

Abstract: Subject to geological processes, natural rock fractures can be dislocated to some extent, and the normal deformation
behavior of such dislocated fractures has not been quantitatively estimated, and the applicability of classic deformation models has
not been verified against experiments and numerical simulations. The deformation and failure behavior of dislocated sandstone
fractures were studied via compression tests and elastic-plastic contact simulations. The obtained stress-displacement curves were
fitted by a hyperbolic model, an exponential model and a logarithmic model, respectively and the coefficients involved in these
models were estimated. The results show that the experimentally and numerically obtained stress-displacement curves agree well with
each other, and the surface damage areas are also consistent, which verified the reliability of the elastic-plastic contact model. The
hyperbolic and logarithmic models do not fit the curves well under relatively low stress levels, while the exponential model well
accommodates the simulation results in the whole loading process by introducing a coefficient n. The maximum closure Vmax is
positively correlated with the maximum local aperture, the initial normal stiffness Ky is positively correlated with the elastic modulus
and negatively correlated with the fracture roughness and dislocating ratio, and # is positively correlated with the fracture roughness
and dislocating ratio. A model was established to predict the three coefficients, and the prediction values agree well with the
experimental results.
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Table 1 Mechanical properties of fine-grained

sandstone samples
BRI R R PR

R HEEYNEA
/MPa /GPa
1 69.06 14.74 0.26
2 70.25 14.71 031
3 75.71 14.57 0.35
FYE 71.67 14.67 0.31

2 PRI AR )2 R
Table 2 Mechanical properties of medium-grained
sandstone samples

. AR R S AL kAL
/MPa /GPa
1 34.92 9.86 0.33
2 23.83 9.44 0.31
3 33.49 9.21 0.29
F{E 30.75 9.50 0.31
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Fig.1 Cubic samples of fine-grained sandstone
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