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Abstract: In order to grasp the thickness ratio effect of soft and hard interbedded overburden structure on the cross—fusion of pressure re-

lief gas transportation and storage area, the soft and hard interbedded overburden structure with different thickness ratios was taken as the

%5 B #: 2024-09-28 ExlmeE. W B HERE: TIRE DOI: 10.12438/cst.2024-0282

E£WH: FEZKEAFRITRITE B H (2023 YFC3009004 ) ; A GER 5% (4 R0 F HTE A S0 & AR 3 Wi H (KLXGY-KA2404); FZH
SRBL R4 PR BhI H (52174205)

YEB v AR (1987—), B, Hl 22 M, Zd=, LA 00, {1 (J5). E-mail: zhpxhs@sina.com

WIIEE: £33 (2000—), 5, Hlt 22 M, fL8F554E . E-mail: 1320919457@qq.com

163


https://doi.org/10.12438/cst.2024-0282
https://doi.org/10.12438/cst.2024-0282
https://doi.org/10.12438/cst.2024-0282
mailto:zhpxhs@sina.com
mailto:1320919457@qq.com

2025 445 2 1] # 2 M FH K 5553 4%

test object, and the two—dimensional physical similarity simulation experiment platform was used to carry out the crack evolution and
breaking mechanism experiment of soft and hard interbedded overburden structure. Combined with the fractal theory, the fracture distribu-
tion characteristics of soft and hard interbedded overburden structure were quantitatively described. According to the theory of mining
overburden elliptic paraboloid zone, the characteristic parameters such as rotation angle, penetration degree and fracture rate were intro-
duced to study the dynamic change characteristics of cross—fusion of gas migration area and reservoir area in soft and hard interbedded
overburden structure affected by the thickness ratio of soft and hard interbedded structure.The experimental results show that the internal
and external boundaries of the gas transport—storage area and the transport—storage boundary are located in the mutation areas of fractal di-
mension, fracture penetration, fracture rotation angle and fracture rate, respectively. The fracture rotation angle of the migration area is
greater than 2.07°, and the fracture rotation angle of the reservoir area is 1° ~ 2.07°. The fracture connectivity of gas migration area and
reservoir area is 0.6 ~ 1.0 and 0.2 ~ 0.6, respectively. According to the changes of fracture rate, rotation angle and penetration degree in gas
transportation—reservoir area, the boundary of gas migration area, reservoir area and cross fusion area is determined. The fracture rate, rota-
tion angle and penetration degree decrease rapidly at first, then the decrease rate slows down obviously, and finally the decrease rate in-
creases again. The overlying strata of the soft and hard interbedded strata experienced five periods: the formation of the transport—reser-
voir area, the first appearance of the migration area and the reservoir area, the first formation of the cross—fusion area, the expansion of the
cross—fusion area, and the gradual blurring of the transport-reservoir area and the cross—fusion boundary. Finally, a complete elliptical
parabolic banded overburden fracture field was formed. The quantitative characterization model of thickness ratio effect of gas
transport—storage area in soft and hard interbedded overburden structure is established. At the same time, the boundary and state determin-
ation process are determined according to the characterization parameters of gas transport—storage area, and the fracture evolution and frac-
ture mechanism of overlying strata in soft and hard interbedded overburden structure are determined.

Key words: soft and hard alternant strata; gas transport—storage area; cross fusion; thickness ratio effect; overburden fissure
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Fig.6 Fracture evolution model of soft and hard interbedded overburden rock
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