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Estimating strength of grouting reinforced bodies in broken rock mass
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(1. State Key Laboratory of Disaster Prevention and Mitigation of Explosion and Impact, College of Defence Engineering, PLA University

of Science and Technology, Nanjing 210007, China; 2. A Standardization Office of General Staff, Beijing 100000, China)
Abstract: When the grouting pressure and time meet the specification requirements, the main factors affecting
grouting-reinforcement effect are the strengths of rock mass before and after grouting and of hardened cement paste. Based on
the existing test data of pure hardened cement paste compression strength, to express the relation between the 28 d-strength and
the water-cement ratio for P.O. 42.5 cement, an empirical formula is proposed by means of the nonlinear fitting method. Based
on the existing test data of rock mass strength before and after grouting, using the non-dimensional analysis method, two
dimensionless parameters are proposed: strength growth rate and strength ratio of original rock mass to hardened grouting, and
then an empirical formula to describe the compression strength growth rate of the broken rock mass reinforced before and after
grouting is proposed by use of the nonlinear fitting method. The equations for the shear strength parameters growth rate before
and after grouting are derived according to the Mohr-Coulomb strength theory. Filed tests on grouting into broken rock mass
are conducted. The results show that the compression strength growth rates obtained from the formulae are basically consistent
with those obtained from experiments, and that they meet the needs of rock grouting design.

Key words: broken rockmass; grouting-reinforced body; strength estimation; hardened cement paste
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Table 1 Effect of grouting reinforcement in rock mass
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Table 2 28 d-strengths of hardened cement paste
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Fig. 1 Relation among 28 d-strength of hardened cement paste and
water cement ratio
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Table 3 Uniaxial compression strengths of rock mass before and

after grouting
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Fig. 2 Correlation of strength growth rate with strength ratio of

original rockmass to hardened grouting
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