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Analysis of air volume stability of underground roadway based on interval estimation method
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Abstract: Due to the variability of mine ventilation system, the current evaluation criteria used in the analysis of air
volume stability in China do not meet the actual requirements of the site. In this paper, the interval estimation meth-
od is used to calculate the confidence interval of wind flow, and the safety threshold interval calculation formula is
proposed. The stability criteria for the downhole roadway airflow based on the confidence interval and safety thresh-
old interval is established. This evaluation criteria is applied to Tangkou coal mine and beam respectively. The analy-
sis of ventilation monitoring data of Liangbaosi and Bayan Gullah coal mine shows that the 95% confidence interval
locks the stability limit, and the safety threshold interval defines the safety range. In the analysis of underground
tunnel air volume monitoring data, the former can be used as air volume. The criteria for stability can be used as a

criteria for air volume safety. The evaluation criterion has strong adaptability to the change of air volume in under-
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ground tunnels, and it has reference significance for monitoring and warning of wind volume changes.

Key words: mine ventilation; stability; air volume; confidence interval; safety threshold
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Fig. 1 Diagram showing steps involved in

confidence interval calculation
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Tab. 1 Safety threshold interval derivation process
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50 24.52 18.62 29.75 (21.,30)
100 25.18 18.13 31.22 (20,31
150 26.07 17.34 33.35 (19.32)
200 26.68 17.76 33.91 (19.,33)
250 26.32 17.14 34.21 (18.85,33.15)
300 26.36 17.03 34.87 (18.65,33.35)
350 26.36 16.93 35.75 (18.50,33.50)
400 26.36 16.71 35.33 (18.46,33.54)
450 26.36 16.57 35.43 (18.46,33.54)
500 26.36 16.49 35.62 (18.46,33.54)
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Tab. 2 Basic conditions of the selected roadway
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Tab. 3 Airflow data sample interval division and frequency distribution
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Fig. 2 Frequency distribution histogram and normal distribution fitting curve
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Tab. 7 Graphic distribution statistics
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