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Abstract

With the continuous development of the curtain grouting water barrier process, the structural sta-
bility monitoring of water-resistant curtain walls has become one of the key research topics that
ensure the safe production of coal mines. Aiming at the limitations of traditional monitoring meth-
ods in seepage stability monitoring, anti-interference ability and long-term monitoring reliability,
this study innovatively introduces the Fiber Bragg Grating (FBG) sensing technology, and constructs
amechanical-seepage stability monitoring cloud platform based on multi-parameter fusion. Taking
the existing water-resistant curtain wall of Liuhuanggou Coal Mine as the research object, three
monitoring boreholes (JC-2, JC-3, JC-4) constructed by drilling were systematically deployed with
fiber optic seepage manometers, embedded strain gages, cable strain gages, and temperature com-
pensating devices, realizing multi-dimensional and long-term dynamic monitoring of the internal
seepage pressure, strain, displacement, and temperature fields of the water-resistant curtain wall.
The monitoring cloud platform developed based on the Internet of Things architecture has the func-
tions of real-time data visualization and trend analysis, successfully realizing the visual diagnosis
of the stability status of the water-resistant curtain wall. The monitoring data show that the existing
water-resistant curtain wall is in dynamic equilibrium, and this study can provide an intelligent
monitoring case reference of mechanics-permeability double-field analysis for the related research
of similar projects in the future.
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Figure 1. Schematic location of Liuhuanggou Coal Mine and the surrounding old airspace area [15]
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Figure 2. Schematic diagram of key water-conducting channel and water-blocking curtain wall in the air-mining area of
Liuhuanggou Coal Mine
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Figure 3. Principle of FBG sensing system
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Figure 4. Schematic diagram of optical fiber monitoring drilling plane position
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Figure 5. Optical fiber monitoring borehole profile
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Figure 6. Overall layout diagram of monitoring borehole sensor
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Figure 7. Monitoring view of stability of existing curtain wall in Liuhuanggou Coal Mine
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Figure 8. Variation of osmotic pressure inside the water-resistant curtain wall
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Figure 9. Plot of strain changes inside the water-resistant curtain wall
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Figure 10. Plot of cumulative displacement changes within the water-resistive curtain wall
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Figure 11. Temperature variation inside the water-resistant curtain wall
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