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Abstract: To address the time-varying problem of rheological parameters caused by cementitious material hydration during long-
distance transportation of mine backfill slurry, rheological tests of backfill slurry were conducted at a constant temperature of
25 C, and the abrupt change law of the yield stress of cement-based backfill slurry at key nodes was revealed. A modified
Darcy-Weisbach equation was derived, and an innovative design method for backfill pipelines based on time-varying rheology
and sectional resistance was proposed, which was then validated through a 5 km backfill pipeline engineering case. The results
are concluded as follows. Firstly, the higher the cement-sand ratio is, the earlier the abrupt change node appears, and the initial
yield stress of backfill slurry with a high cement-sand ratio is higher than that with a low cement-sand ratio. Secondly, as the
hydration time extends, excessive hydration products cause particle agglomeration and densification of the microstructure,
leading to an increase in the plastic viscosity of the slurry and a significant increase in pipeline {riction resistance. The greater
the cementitious material content, the more obvious the change. Thirdly, compared with the conservative scheme, the time-
varying sectional design scheme improves the safety margin of the backfill pipeline by 28.5% , and reduces the pipeline cost and
annual energy consumption cost by 22.6 % and 26.1% , respectively. The research results can provide a theoretical basis for the
construction of mine backfill systems.
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Table 1 Main chemical composition of test materials %
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Fig.1 Particle size distribution of test materials
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Table 2 Yield stress of filling slurry at different times
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Fig.2 Evolution curves of yield stress of filling slurry at different times
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hydration products with hydration process
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Fig.4 Flowchart of sectional design for backfill pipes
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Table 3 Three conveying design schemes
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Table 4 Comparison of technical and economic indicators

among different design schemes
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Table S Comparison ofadvantages and disadvantages among different design schemes
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