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Abstract; Most of the mountain tunnel strata have developed joints and cracks, and rich underground water system. The
resultant water inrush disasters are generally characterized by high suddenness, extensive harm and strong destructive-
ness, which directly threaten the safety of tunnel construction. Based on chemical modification and inorganic-polymer hy-
brid technology, polyurethane composite grouting material was prepared based on polyurethane material and ordinary
Portland cement using composite functional additives. Through SEM observation, the mechanical properties and imper-
meability of the consolidated body of the grouting material were analyzed. With the simulation experiment of flume grou-
ting, the grout diffusion and washout resistance of grouting materials were studied. The Galerkin finite element method
was used to establish a continuous model equation to numerically simulate the flow process of the composite grouting ma-
terials and analyze the characteristics of the flow field during the grouting process. The grouting plugging effect of the
composite grouting materials on water inrush in mountain tunnels in water-rich strata was verified by field engineering ap-
plication. The results show that polyurethane and cement particles can form organic/inorganic hybrid spatial interpenetra-

ting network gel structure to further improve the mechanical properties and anti-seepage properties of stone bodies. The
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grout features high retention rate, good diffusion degree and obvious plugging effect in water-rich sand gravel strata under

dynamic water environment. The numerical simulation results are basically consistent with the field experiments. The a-

nalysis of the grouting flow field characteristics of the new composite grouting material is helpful to realize the optimal

control of the whole process of underground water inrush grouting treatment. The field application of water inrush in

mountain tunnel shows no water seepage in the water-rich stratum after grouting with the composite grouting materials.

Long time observation shows excellent sealing effect and durability of the material.

Key words: tunnel engineering ; water-rich stratum ; washout resistance ; numerical simulation ; diffusion characteristics
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