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Ultrasonic and CT scanning analysis of coal-rock mass under the

primary bedding structure

LEI Guorong, LI Chunyuan, QI Qingxin, WANG Jiamin, DU Weisheng, LI Xiangshang, HE Tuan
(Deep Mining and Rock Burst Research Institute, Chinese Institute of Coal Science, Beijing 100013, China)

Abstract: In order to study the influence of the primary bedding structure on wave velocity and mechanical properties of coal-rock mass,
multilayer and multi-directional ultrasonic and CT scanning tests were carried out in laboratory. It also aims to improve the accuracy,
rapidity and convenience of obtaining the wave velocity and mechanical parameters of coal-rock mass in laboratory. Based on the ultrason-
ic test, the characteristics of wave velocity and wave velocity ratio at different layers of coal-rock mass under the primary bedding dip
angle were obtained. Combined with CT scanning and 3D reconstruction technology, the calculation method of CT gray mean value in dif-
ferent layers was proposed by using the data of the gray frequency of coal and rock. And the variation law of gray value and coal and rock
content of coal-rock mass in different layers under different primary bedding dip angle was obtained. Meanwhile, the relationships between
CT gray mean value and wave velocity, mechanical parameters of coal-rock mass were established. Considering the effect of bedding dip
angle and the content of coal and rock, the calculation model of longitudinal wave velocity of coal-rock mass was constructed. Then the
correctness of the model is verified by comparing the test data. The results show that: (D the wave velocity and wave velocity ratio of coal-

rock mass with primary bedding are linearly related to bedding dip angle; with the increase of bedding dip angle, the longitudinal wave ve-
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locity of coal-rock mass decreases linearly, while the distribution range of wave velocity ratio expands; (2 the mean wave velocity of CT is

linearly correlated under different bedding dip angles, and the wave velocity of coal-rock mass increases linearly with the increases of CT

gray mean value; 3 the density of coal-rock mass increases linearly with the increase of CT gray mean value, the dynamic elastic modu-

lus and shear modulus of coal-rock mass have third order polynomial relationships with the mean value of CT gray level, and they tend to

increase with the increase of the mean value of CT gray level; 4) compared with the bedding dip angle, the wave velocity of coal-rock

mass is more sensitive to the coal and rock content, and the wave velocity changes largest during the content of coal and rock similar.

Key words: coal-rock mass; bedding dip angle; Ultrasonic; CT scanning; wave velocity; gray level
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ErRes HAR/mm = /mm Jii/g B /(gem )
CRO-1 50.16 100.04 311.93 1.58
CRO-2 49.78 96.65 306.99 1.58
CR25-1 49.80 99.96 246.69 1.27
CR25-2 49.75 99.90 264.55 1.36
CR50-1 49.86 99.29 227.12 1.17
CR50-2 49.94 99.35 237.53 1.22
CR75-1 50.03 99.54 255.50 1.31
CR75-2 49.87 99.54 229.32 1.18
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