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Experimental Study on Factors Influencing the Stability of Surrounding Rock in
Water—Rich Mine Tunnels with Backfill Mining

JIANG Ping
(Hubei Coal Geology 182 Team, Huangshi 435000, China)

Abstract: To systematically analyze the mechanism of surrounding rock instability in water—rich environments during backfill
mining of roadways, a certain mine project was taken as the background. Using physical model testing methods, the study
investigated the effects of four key factors—backfill strength, surrounding rock moisture content, support strength, and
groundwater pressure—on surrounding rock stability. The tests simulated geostress through a servo loading system and used
high—precision sensors to monitor the evolution of surrounding rock displacement, stress, and pore water pressure. The results
indicate that there is an optimal threshold for the compressive strength of the backfill (3. 12 MPa) ; both too low and too high
values are unfavorable for controlling surrounding rock stability. When the moisture content of the surrounding rock exceeds 8%,
its strength deterioration effect intensifies significantly, and displacement increases sharply. Increasing the support strength can
effectively suppress the expansion of the plastic zone and the accumulation of pore water pressure. When the support density is
increased from 0. 5 rods/m” to 1.3 rods/m*, roof subsidence is reduced by 64.58%. Increasing groundwater pressure linearly
aggravates surrounding rock deformation, with a critical instability water pressure of 2.2 MPa. The results provide important
experimental basis and data support for the design of backfill mining in water—rich roadways.
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Table 1  Physical and mechanical parameters of

similar surrounding rock materials

R WA L S T WRTT PSR WE

W

# H(EE /A

RE/MPa  /GPa /MPa  / (°) /(kg/m®)
RS 75,00 35.00 0.22  8.50  42.00 2700.00
AHABLRA R 1.67 1.17  0.21  0.19  41.50 1 800.00
MEH 44.91 29.91 =~1.00 44.74 =~1.00 1. 50

2.2 AARARMA
FHIP - 042.5 K, BEY (CREERIEL2.1)
1T Ry BRI BL ), e IE 38, Wit T 6 Fi
)50 () SR EC e, 28 d W 122k 2,
*2 AR FEEEUHRAESH

Table 2 Mechanical parameters of similar materials
with different filler ratios
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Table 3 Simulated parameters of support components
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under different backfill strengths
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Fig.3 Variation curves of mechanical parameters of surrounding rock
analogue materials under different water contents displacement angles
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