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SEALING/PUSH-OUT TEST/DIRECT SHEAR TEST/PERMEABILITY

The objectives of this study are to determine the mechanical and hydraulic
performance of cement sealing in rock salt as a function of times. The results are
used to assist in a long-term design of the cement seals in fracture and dissolved
channels to minimize a brine circulation and potential leakage along a main access of
a salt mine. The basic mechanical properties test results indicate that when the curing
time increases the uniaxial compressive strength, elastic modulus and Brazilian
tensile strength of cement grout increases. The results of constant head flow test
indicate that when the curing time increases the coefficient of permeability (K) and
the intrinsic permeability (k) of cement grout decreases. The short-term direct shear
tests results indicate the frictional resistance at cement-salt interface with the friction
angle of 44 degrees and cohesion of 2.12 MPa.

The long-term push-out tests are performed on cement plugs with a series of
relatively long curing time with the constant shear stress. Base on the visco-elastic
shear creep behavior results, the relation between shear displacement and time are
obtained with a various constant shear stress levels with 30 days. The Hookean-
Kelvin model is chosen to determine the visco-elastic shear creep behavior. The
fitting parameters of elastic shear modulus (G;), visco-elastic shear modulus (G,) and
viscous coefficient (1) are determined as function of the applied constant shear ratio

(t/1ay) Of borehole cement plug. The empirical parameters, G; increase slightly with



the t/14, increase. The parameters of G, and n; tend to decrease in term of increasing
applied constant shear ratio with a power relation. The long-term direct shear test
results show the shear creep model parameters. The fitting empirical parameters of
G1, Gz and n; change with the increase in the shear stress ratio (t/tp). The predicted
curve agree well with the experiment data, which shows the reasonability of nonlinear

visco-elastic shear creep model.
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