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Spatio-temporal coordinated mining pattern and
strata control mechanism of multiple coal seams

YAN Yueguan, ZHU Yuanhao, DAI Huayang, ZHANG Yanjun, DAI Anjin, LI Ming

(School of Geoscience and Surveying Engineering, China University of Mining and

Technology-Beijing, Beijing 100083, China)

Abstract Aiming at the occurrence characteristics of multiple coal seams mines in the middle and lower
reaches of the Yellow River Basin, and based on resources and ecology, green development of human
settlements, a spatio-temporal coordinated mining pattern of multiple coal seams based on the change of
normal offset distance distance and spatial patterns of coal pillars. Taking the geological and mining con-
ditions of a mine in Shandong as the research background, through numerical simulation and rock me-
chanical structure analysis, the surface movement law and rock strata control mechanism of multi-seam
spatio-temporal coordinated mining were studied. The main conclusions were as follows: the surface sub-
sidence increased with the increase of the coal pillar offset coefficient and the number of coal mining lay-
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ers, When the coal pillar offset coefficient s > 0. 75, the surface subsidence and horizontal movement
were less affected by the change of coal pillars offset distance. In each layout mode, the total recovery
rate of “Positive trapezoidal coal pillar” layout was reduced, while the stability of pillar filling combina-
tion and the isolation effect of collapse area were increased, and the control effect of surface movement
was better. The subsidence rate of coordinated mining had a power function relationship both with the
spatio-temporal coordination distance coefficient and the width of coal pillars, respectively. Based on
mining depth, coal pillars offset distance and the width of pillars, a fit empirical formula of the subsid-
ence rate for multi-seam spatio-temporal coordinated mining was established, and the rock control mech-
anism of spatio-temporal coordinated mining was revealed. That is through the synergistic action of mul-
tiple groups of mining units to form effective bearing structure of pillar filling combination, which can
reduce the movement space of main key stratum to ensure the primary key stratum is not broken and re-
duce surface subsidence. The subsidence rate of spatio-temporal coordinated mining was in the range of
0.20~0. 32, the horizontal movement coefficient was approximately 0. 09, and the recovery rate reached
about 70% which increased about 30% ~40% compared with multiple coal seams strip mining. This mod-
el can ensure high recovery rate and control rock and surface movement effectively, providing an eco-
nomical and reliable technology with low resource loss rate for green mining of pressed coal in multiple

%30 %

coal seams mining in the Yellow River Basin.
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offset coefficient; spatial pattern of coal pillar
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Fig.1 Control concept of spatiotemporal coordinated mining mode in multiple coal seams
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Table 1 Physical and mechanical parameters of coal and rock in UDEC model
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