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Strength Growth Theory of Grouting Reinforcement for Broken Rock Mass
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Grouting is a common reinforcement measure for broken rock mass. But the quantitative
determination of broken rock mass strength has been puzzling engineers. Therefore, we
conducted a dimensionless analysis on the strength of broken rock mass before and after
grouting. Then, we established the relationship function between the growth rate of
compressive strength of grouting concretion and the specific strength of original rock mass
(1). Based on Mohr-Coulomb strength criterion, the relationship equations between the
parameter growth rates of various strengths (compressive strength, tensile strength, cohesion
and internal friction Angle) of the broken rock mass pro- to post- grouting are derived (2). The
growth rates of the corresponding post-grouting strength parameters are derived, according to
the empirical formula of BQ (or RMR) for the strength of broken rock mass (3). The
quantitative expressions of the growth rates of the strength parameters for post-grouting
broken rock mass can be obtained by solving the above three sets of expressions. Laboratory
grouting tests of broken rock shows that the experimental results are consistent with the
theoretical results.
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