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SUJITRA LAHIB : EFFECT OF SURFACE SUBSIDENCE ON
MECHANICAL STABILITY OF CEMENT SEAL IN EXPLORATION
BOREHOLE. THESIS ADVISOR : ASST. PROF. DECHO PHUEKPHUM,

Ph.D., 71 PP.

SLUDGE/SAND/CEMENT/STRAIN ENERGY

The objective of this study is to determine the mechanical performance of
cement seal in exploration borehole of rock salt formation. Three cement seal mixtures
have been used in this study including pure cement, cement-sand, and cement-sludge.
The commercial grade Portland cement type V is selected due to its sulfate resistance.
Two mixing ratios (1:1 and 1:0.5) of cement-to-sand and cement-to-sludge are
prepared. The cement seal mixtures have been mixed with NaCl saturated brine using
brine-to-cement ratios of 0.6:1, 0.8:1 and 1:1 by weight. All specimens are cured under
saturated brine for 28 days. The mechanical properties of the samples have been
examined by preforming the four-point bending, uniaxial and triaxial tests. The results
indicate that the compressive strength and elastic modulus decrease and Poisson’s ratio
increases with increasing brine-to-cement ratio. The increasing of brine-to-cement
ratio slightly decreases the cohesion and internal friction angle. The highest
compressive strength and elastic modulus are 24.25 MPa and 19.01 GPa obtained from
the cement-sand mixture with brine-to-cement ratio of 0.6:1. The bending tensile
strengths ranging from 2.36 to 3.61 MPa. They tend to decreases with increasing brine-
to-cement ratio for all cement seal mixtures. Cement-sand mixture gives higher tensile
strengths than those of pure cement and cement-sludge mixture. The Coulomb and

strain energy criteria are applied to determine the factors of safety of the materials in



v

borehole during subsidence in terms of shear strength and bending tensile strength. The
factors of safety increase when depth increases and surface subsidence decreases. The
findings can be used to assess the stability of the cement seals in borehole drilled in the

subsidence area.
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