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Abstract

The objective of this study is to experimentally determine the mechanical
performance of cement grout for the industrial waste repository in rock salt formation. The
results are used to assist in the design of the cement seals in boreholes, fractures and
dissolved channels to minimize the brine circulation and potential leakage along the main
access (ramp) in the salt formation.  Frictional shear strengths between cement grout and
rock salt fracture have been experimentally determined by series of borehole push-out
testing and direct shear testing. The salt specimens are prepared from the 100 mm
diameter cores drilled from the Middle member of the Maha Sarakham formation. The
cement grout is prepared from the commercial grade Portland cement mixed with chloride
resistant agent. The cement slurry is casted in the 25 mm diameter borehole with a length
of 25 mm for the push-out testing and on 100 mm diameter fracture surfaces for the direct
shear testing. Two types of fractures have been tested, tension-induced fracture and saw
cut surface, primarily to assess the effect of the fracture roughness. For all tests the cement
is cured for 3 days prior to testing. According to the Coulomb criterion the friction angles at
the cement-salt interface are 70 and 69 degrees for fracture and saw cut surfaces,
respectively. The cohesion for the cement-salt fracture is averaged as 0.3 MPa. The push-
out test results show significantly higher values of the frictional resistance at the interface
than does the direct shear testing. The axial shear strength of the borehole cement seal is
as high as 6.74 to 11.23 MPa. This is primarily due to the effect of the Poisson’s ratio which
increases the normal (radial) stress at the cement-salt interface while the axial load is
applied.  This implies that the direct shear test results may give an overly conservative
estimate of the shearing resistance between the salt and cement seal. In general the tested

cement grout has satisfied the mechanical performance requirement.





