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PENETROMETER INSTRUMENT WITH MULTI-CURVATURE INDENTER
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Abstract A drillhole penetrometer instrument using the technology of indentation was developed to solve the
high cost problems existing in acquiring rock parameters in deep geotechnical engineering. This apparatus was
portable convenient efficient and low-cost. The apparatus acquired the load-displacement curves produced by
four indenters with different curvature radii in the process of loading. The elastic-plastic parameters were obtained
by the analysis of these curves. The preliminary application of the drillhole penetrometer instrument was
conducted on the marble and the plastic deformation was monitored with the acoustic emission technology which
demonstrated the characteristics of the identification curves. The elastic modulus was acquired through the
relevant curves and comparisons between the results of this research and the uniaxial compression test. It was

shown that the modulus value extracted through the curves of drillhole penetrometer instrument was between the
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values of the secant modulus and the elastic modulus in uniaxial compression test and was closer to the secant
modulus which proved that the results acquired through drillhole penetrometer instrument represented the

mechanical parameters of field rock.
Key words rock mechanics Hertz contact problem indentation test parameter of mechanics drillhole

penetrometer instrument
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Fig.l1 Schematic representation of ball indentation test
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Fig.3 Schematic representation of drillhole penetrometer

instrument
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Fig.6 Marble used for test
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Table 1 Uniaxial tensile test results of marble
/MPa /GPa /GPa
154.455 36.229 62.881 0.247
24785 4.649 5.590 0.049
2
Table 2 Conventional triaxial test results of marble
/MPa /MPa /GPa
2 159.260 75.423 0.223
4 189.917 76.230 0.253
8 210.820 84.233 0.227
16 243.590 75.140 0.247
32 316.950 78.517 0.243
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Fig.7 Typical test curves
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Fig.10 Abstraction curve of the test result
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