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Abstract: To solve the serious problem of floor heave in weakly cemented layered floor, taking the auxiliary
transportation roadway of the Talahao coal mine working face as the engineering background, by combining field
investigations, numerical simulations, and industrial experiments, it explores the stability of layered floors and their
control strategies. The research reveals that under engineering disturbances, the layered floor sequentially forms a
strong disturbance zone, a weak disturbance zone, and a non—disturbed zone from shallow to deep. The deformation
of the rock mass in the strong disturbance zone is the primary cause of severe floor heave, while the weak
disturbance zone plays a regulatory role in deformation. The non—disturbed zone serves as the main load—bearing

area. Making the coordinated bearing capacity of these “three zones” is the key to control. The layer thickness
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significantly influences the stability of the layered floor. Increasing the thickness from 0.2 m to 0.5 m markedly
enhances floor integrity and load—bearing capacity, reduces the extent of the strong disturbance zone, and decreases
the maximum floor deformation from 631.5 mm to 253.2 mm, leading to a notable improvement in floor heave
conditions. Based on the joint control technology of surrounding rock, a support system comprising “high—strength
roof and rib support + full-section shotcrete sealing + floor bolting and grouting” is proposed. Numerical
simulations and engineering practice demonstrate that this system can form a coordinated roof-rib—floor bearing
structure, effectively suppressing large—scale floor deformation.

Key words: weakly cemented soft rock; floor heave; layered floor; layer thickness; surrounding rock control
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Tab.l Mechanical parameters of surrounding rock

Atk JEJE /m B (kgem™)  PERLR/GPa WUBUEIREE/MPa BEJI/MPa NEEERMS HURREE/MPa
b e A 11.1 2340 3.02 21.80 3.43 40 1.16
bRiEay 8.4 2630 7.93 41.80 4.16 41 3.63
[disiea 5.2 2340 3.02 21.80 3.43 40 1.16
3144 3.4 1220 0.20 1.94 2.67 35 0.28
e 10.5 2273 2.87 19.92 3.38 42 1.01
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Fig.3 Deformation and damage of the layered floor
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