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Abstract

Traditional multi-source information fusion methods with single subjective or objective weighting
are often used when evaluating the water-resistance performance of coal seam roof. To avoid these
inadequacies, 7 major controlling factors including the coarse and medium sandstone thickness,
fine sandstone thickness, siltstone thickness, brittle-plastic rock thickness ratio, core monitor rate,
waterproof layer thickness and lithology combination index of water-resisting layer group were
selected based on the fully consideration of various factors affecting the No. 4 coal roof wa-
ter-resistance. This paper calculated the subjective and objective weights of each main controlling
factor respectively by the FDAHP and independent weight coefficient methods, and obtained the
comprehensive weight by the normalization; using Arcgis to establish a partition map of the wa-
ter-resistance performance of coal seam roof. The results show that the water resistance in the
northwest direction of the area is strong, obvious fitting effect of the inclination direction of the
mining face, the water-resistance performance of coal seam roof in 4,202 working face is between
medium strength and weak, which is better than that of the 4,201 working face.
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Figure 1. Water-rich hierarchical structure model of roof rock formation
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Figure 2. Thematic map of each main control factor
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Table 1. Evaluation value of the importance of each main control factor to the water richness of coal roof
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Figure 3. The normalized thematic map of each main control factor
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