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Study on roof deflection distribution of ultra-long working faces based on
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Abstract: To investigate the effects of roof conditions, sidewall conditions, and support conditions on roof deflection variations in ultra-
long working faces, and to apply beam model theory to hydraulic support design, this study is based on the ultra-long working face 132202
of Xiaobaodang No.2 Mine. A two-dimensional continuous beam model supported on elastic supports was established, reflecting the rela-
tionships among hydraulic supports, sidewalls, and roofs in actual production. Using the displacement method, beam model elements were
encoded, and the element stiffhess matrix for each beam segment was calculated. By employing the element assembly method, the global
stiffness matrix and equivalent nodal loads of the ultra-long beam model with elastic supports were computed. Through the matrix dis-
placement method, the global deflection distribution of the beam and the end forces of beam elements were derived, enabling the calcula-

tion of support reaction forces. Parametric analyses were conducted on variables such as support width, number of supports, equivalent

Y5 H #3: 20241227 ERRE B FREHRE: X DOI: 10.12438/cst.2024-1714

E&TH: BEZEE S A% H (2023YFC2907503); R TH RAF 5T B A PR I BHE Q3 3 4 1 S AW H (KCYTY-2023-ZD-01)
B/ A Z(1999—), B, INAREIMA, #0524 . E-mail: 1583545399@qq.com

WIEE: k2R (1986—), B, INLAREM A, BF5E 5, Fit-. B-mail: 18810836118@126.com

39


https://doi.org/10.12438/cst.2024-1714
https://doi.org/10.12438/cst.2024-1714
https://doi.org/10.12438/cst.2024-1714
mailto:1583545399@qq.com
mailto:18810836118@126.com

2025 4F5 5 11

# £ M FH K 553 %

stiffness, working face length, sidewall stiffness, roof elastic modulus, moment of inertia, and loads induced by adjacent strata. Their im-

pacts on the global deflection distribution were examined. A cubic polynomial was used to precisely fit the initial-to-peak segment of the

deflection curve on one side. Validation was performed using results from 3DEC numerical simulations incorporating pile structural ele-

ments for support, alongside field monitoring data from electro-hydraulic control systems. The validation confirmed consistency among

theoretical calculations, numerical simulations, and field data, demonstrating that the 2D beam model reasonably explains the tri-peak

loading characteristics observed in ultra-long working faces. Additionally, the deflection curve from the edge of the working face to the ad-

jacent peak value aligns with a cubic polynomial distribution. This study deepens the application of beam models in mining and provides

guidance for hydraulic support design in ultra-long working faces.

Key words: mining engineering; hydraulic support; ultra-long working face; matrix displacement method; 3DEC numerical simulation
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Fig.2 Schematic diagram of continuous beam model on elastic supports
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