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Correlation Mechanism Between Pore Structure and Backfill Strength Based on NMR Technology
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Abstract: The backfill formed by the solidification of the filling slurry contains a large number of pores, and the influence of pores on the mech-
anical properties of the backfill is not clear. In order to explore the correlation mechanism between the pore structure and the uniaxial compress-
ive strength (UCS) of the backfill, sodium dodecyl sulfate (SDS) was used to adjust the pore content of the backfill. Low-field nuclear magnetic
resonance (NMR) technology was used to test the transverse relaxation time of the internal pores, the UCS was tested by a press, and the micro-
scopic image of the damaged surface pore structure was obtained by scanning electron microscope (SEM). The pore size distribution was ana-
lyzed, and the fractal characteristics of the pore size were studied. The results showed that the total pores in the backfill gradually decrease with
the increase of curing age, and the higher the SDS content, the closer the total pores of the sample at 14 and 28 d. The proportion of multi-dam-
aging pores decrease significantly with the increase of the curing age, and it is negatively correlated with the UCS of the sample. The proportions
of non-damaging pores, less-damaging pores, and damaging pores change little during each age. When the SDS content is 0.2% of the quality of

the cement used, the UCS of the sample is the highest. The number of pores with pore diameters in the range of 5~130 nm has obvious fractal
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characteristics, while the number of pores with pore sizes outside this range do not have fractal characteristics. The ettringite in the hydration

products is clustered, and the clustered ettringite squeezes the pore space due to growth, development, and extension. This is the microscopic reas-

on why the total number of pores and the number of multi-damaging pores decrease with the increase of curing age. The research results can

provide theoretical support for a more comprehensive understanding of the strength of the backfill.

Key words: backfill; NMR; pore structure; UCS; correlation mechanism
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Tab.1 Important particle size parameters
L d,,/um dso/um doo/um
Ry R 81.22 67.75 177.31
P.0 42.5 /K 19.44 14.82 42.94
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