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Study on Mechanical Improvement of Rock masses by grouting injection using Borehole Hammer test

W R HME S KEHEL BRE g
Tetsuo IGARI, Kohkichi KIKUCHI, Yoshitada MITO, and Yoshiyuki NOZAWA

On this paper, we discuss in situ experiment carried out in order to explore the grouting effects. These
experiments ware conducted at six (6) sites, and mainly consisted of operating borehole hammer test
and borehole expansion test to expertise of evaluating rock masses properties before and after injection.
The major results are listed as follows. 1. ‘Strike response value’ can evaluate the change of rock
masses mechanical properties by injection. 2. The change of strike response value is significant for
improvement of consolidation and homogeneity of rock masses. 3. The results of lateral load test and
strike response value have good correlation with deformation and/or elastic modules. These relations

suggest that we can presume the mechanical properties of rock masses using ‘Strike response value’.
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a) A outward form of Borehole hammer b) Closeness of a hammer part

Photo-1 Borehole Hammer
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Table-1 The list of in-suite experimental sites
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Figure-3  The relation of log(BH) before

injection and the ratio of improvement
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Figure-4 The relation between before and after injection
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Figure-5 Frequency Distribution of Strike response value before and after injection
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Table-4 The comparison of an approximate expression between before and after injection

. Before injection After injection
Deformation
moduli An approximate expression Star.ldgrd Correlation | An approximate expression Standard Correlation
Deviation Deviation
All data Log Y =1.551og X - 1.66 0.748 0.624 LogY =1361log X-1.07 0.720 0.646
Se";g‘:k':a’y Log Y = 1.22 Jog X - 0.65 0.583 0.431 Log Y =1.15 log X — 0.45 0.622 0.491
Igneous rocks Log Y =1.89 log X -2.70 0.923 0.916 Log Y = 1.70 log X -2.12 0.877 0.918

Before injection After injection

Elasticity Standard Standard
moduli An approximate expression Deviation Correlation | An approximate expression Deviation Correlation
All data Log Y = 1.08 log X + 0.03 0.650 0.637 Log Y = 1.32 log X - 0.78 0.682 0.574
Sedmeniary | LogY=12710gX-058 | 0.59 0471 | LogY=1.05logX +1.09 | 0.562 0.417
Igneous rocks | "Log Y = 1.83log X - 2.26 0.889 0.884 Log Y =1.71log X - 2.02 0.845 0.885
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