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Analysis on fracture grouting mechanism considering grout-rock coupling effect

LI Shucai, ZHENG Zhuo, LIU Rentai, WANG Xiaochen, ZHANG Lianzhen, WANG Hongbo
(Geotechnical and Structural Engineering Research Center, Shandong University, Jinan, Shandong 250061, China)

Abstract: A geometric model of joint surfaces was constructed through the fractional Brown function. The finite
element analysis on the basis of N-S equations was conducted to the fracture grouting process. The influence of
roughness and connectivity of joint surfaces on the fracture grouting was investigated and the rationality of the
modified cubic law was analyzed. When the potential of the interface layer is relatively low, the calculation results
of the modified cubic law are lower than the actual values. When the contacting area is uniformly distributed, the
degree of anisotropy is low and the calculated deviation is small, and vice versa. A grout spreading formula based
on the modified cubic law, constitutive equation of interface layer and grout flow equation was proposed
considering the grout-rock coupling effect. The calculated distance of grout spreading is greater than that without
the coupling effect. The calculation deviation is also larger with the increase of grout viscosity.

Key words: rock mechanics; fractured rock mass; grout spreading; modified cubic law; coupling effect;
numerical simulation
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Fig.1 Diagram of joint surface generation
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Fig.3 Permeability and streamline distribution with different
joint surface potentials and widths
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Fig.8 Curves of grout-water interface movement
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