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Abstract

This paper takes the water-filled room-and-pillar goaf underlying an operational expressway as the
research object. Through engineering geological investigation, the geological structure and spatial
distribution characteristics of this goaf are revealed. Typical sections are selected for stability anal-
ysis, and it is verified that the road structures overlying the goaf are in an unstable to basically
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stable state. The grouting method is adopted to treat the goaf. Aiming at the problems of grout loss
and insufficient strength of the cemented body easily caused by water-rich goaf, a synergistic treat-
ment scheme of “proportion optimization, curtain interception and drainage decompression” is
proposed. Engineering practice shows that this scheme can effectively control the grout diffusion
range, realize grout-water replacement and dynamic water level balance, verify its feasibility in the
treatment of water-rich goaf underlying operational expressways, and provide a reference for sim-
ilar projects.
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Figure 1. Diagram of groundwater recharge, runoff and discharge
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Figure 2. 3D model of goaf (Left: Southwest View; Right: Northwest View)
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Table 1. Calculation data of stability coefficient
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Figure 3. Figure of zoned drilling layout
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Figure 4. Pore water pressure monitoring value
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Table 2. Goaf detection items and detection conclusions
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