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Study on performance and microstructure of new type sealing material
suitable for freezing hole at weakly cemented soft rock
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Abstract : The weakly cemented soft rock in the western region of China has low strength and argillization. With a full
deep freezing, at the lower part of the pipe,it often appears water coming from the top part of the pipe when the hole
wall thaws,which is likely to result in hazards like gushing water in work place and flooding. Therefore , this study will
investigate the material for new type freezing hole’ s sealing in terms of its workability, strength and impermeability af-
ter it is frozen in this type of stratum. The study looks into its mechanism from the aspects of pore structure after frozen
and SEM morphology. The results indicate that new type freezing hole’ s sealing material has good fluidity ,and low flu-
idity loss. Also,the new slurry is good in water retention, and no water separation, and after 3 days and 28 days, its
flexural and compressive strength are obviously higher than that of ordinary cement slurry. Furthermore , withstanding
=30 °C low temperature test for 28 days, its strength loss is small. After the new type freezing hole’ s sealing material
is frozen, at the time of starting seepage and expanding the scope of seepage,the pressure of the seepage water is 1-—
2 MPa higher than that of ordinary cement slurry sealing material. In addition, the microstructure tests show that,com-
pared with ordinary cement slurry sealing material , the new type of sealing material has several advantages such as the
reductions of total pore area,median pore,and porosity, while with the bulk density and apparent density increasing,
and the concrete structure becomes compact.
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Table 1 The main properties of cement
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Fig. 1 Mode of anti-permeability test
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Table 2 Compared with the peaceability and strength of ordinary cement slurry and new type freezing

hole’ s sealing materials
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Table 3 The test data of mercury injection for freezing

hole’ s sealing materials
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Fig. 2 Pore size distribution of hole sealing materials
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Fig. 3 The shape of freezing hole’ s sealing materials in scanning electron
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Table 4 Anti-permeability of freezing hole’ s sealing materials after pouring and freezing
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Table 5 The evaluation and effect of borehole closure sealing
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