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Study on working resistance distribution of support and resistance increasing char-

acteristics of support partition in longwall face with ultra-large length
LIN Xingyu'*?, XU Gang"**, GAO Xiaojin"**, ZHANG Zhen"*’, LIU Qianjin"*”
(1. Coal Mining and Designing Branch, China Coal Research Institute, Beijing 100013, China; 2. Coal Mining and Designing Department, Tiandi Science
and Technology Co., Ltd., Beijing 100013, China; 3. CCTEG Coal Mining Research Institute, Beijing 100014, China)
Abstract: The effect of the increase of inclined length of fully mechanized mining face on roof breaking and stress evolution is complex,
which leads to regional differences in the support characteristics of support in mining face. In order to deeply understand the interaction
between support and surrounding rock in super-long working face, taking the 450 m super-long working face in Xiaobaodang Coal Mine
as the engineering background, the mechanical model of elastic foundation rock beam is constructed, and the mathematical statistics and
homogenization cycle analysis method are used to analyze the end-cycle resistance, working resistance distribution frequency and increas-
ing resistance characteristics of support in working face. Clarify the characteristics of roof movement and support working resistance dis-
tribution in the inclined direction of working face with different face lengths, and explore the resistance increasing characteristics of sup-
port in the inclined zone of super-long working face. The results show that with the increase of the inclination length of the working face,

the support of the coal body in the two roadways to the central roof is weakened, the peak area of the middle working face moves closer to
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the two roadways, and the distribution trend of working resistance of support in super-long working face is M-type three-peak distribution.
When the support in the upper, middle and lower parts of the super-long working face shows a logarithmic resistance increase, the homo-
genization curve is still a logarithmic function, which shows that the resistance increases rapidly at first and then tends to smooth. The res-
istance increase of the support reflects that the roof of the working face gradually changes from rapid subsidence to slow subsidence dur-
ing the pressure period. In the case of logarithmic-exponential drag increase, the resistance increase homogenization curve in the middle
and upper region is a logarithmic function, and the middle and lower homogenization curve is a logarithmic-exponential compound func-
tion, which shows the characteristics that the resistance increases rapidly at first, then tends to smooth and finally increases rapidly. When
the working cycle time of the support exceeds a certain value, the logarithmic-exponential compound resistance increasing support will
rapidly increase the resistance, which is not conducive to the roof control. By optimizing the coal cutting speed of the working face and re-
ducing the working cycle time of the support, the resistance increase of the support can be reduced, and the instantaneous resistance in-
crease of the support in the state of high resistance can be avoided and the supporting effect of the support in the working face can be im-
proved.

Key words: longwall face with ultra-large length; homogenization cycles; working resistance of support; resistance increasing character-

istic of support; zoning feature
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Table 1 Frequency distribution of working resistance of NO. 202 working face support (part)
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10 1.74 65.27 32.99 0.01 0
20 2.31 43.94 52.42 1.28 0.06
30 2.42 22.15 57.34 16.80 1.28
40 2.44 23.07 46.78 22.29 5.41
50 1.95 20.46 46.27 22.46 8.85
60 2.70 21.11 47.14 20.08 8.98
70 2.56 24.19 45.29 21.84 6.13
80 2.28 19.94 43.77 21.06 12.96
90 1.44 21.20 48.47 22.36 6.52
100 291 14.21 46.82 25.81 10.26
110 3.46 25.22 46.88 18.49 5.95
120 2.49 21.19 45.23 24.57 6.52
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220 16.35 50.32 27.10 3.85 2.38
FHME 3.10 24.53 46.22 19.01 7.50
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Table 2 Results of homogenization cycles of support increasing resistance in different areas of working face inclination
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