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Experimental study of micro-mechanical properties of granite
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Abstract In order to study the micro-mechanical properties of granite the mineral compositions of granite and
their proportion were obtained by powder X-ray diffraction experiments also the surface morphology of granite
was observed by optical microscope. Nano-indentation tests were conducted and then the load-displacement
curves and residual indentation prints were obtained to qualitatively analyze the mechanical properties of the
mineral compositions. The elastic modulus and hardness of each component were obtained by statistical analysis
of indentation results. A two-step homogenization method was applied to calculate the equivalent elastic modulus
and Poisson’s ratio of the granite which were compared with those obtained by uniaxial compression test and
existing research materials respectively. Results show that the granite is mainly composed of quartz feldspar and
biotite which can be identified by color and morphological features. The quartz structure is compact and the

mechanical properties are good which is followed by the feldspar but the biotite texture is very soft and its pore
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structure is obvious. The difference between the elastic modulus calculated by the homogenization method and
that obtained from the uniaxial compression test is relatively small and the Poisson'’s ratio is in agreement with the
existing data  which has important engineering significance for evaluating the mechanical properties of materials.
The results of this study can help to better understand the micro-mechanical properties of granite and provide a
reference for the study of macroscopic mechanical properties of rock from a microscopic view.

Key words rock mechanics micro-mechanical properties nano-indentation test mineral composition
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Fig.3 Distribution of mineral components of granite
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Fig.5 Scanning images of quartz for pre-and post-indentation test Fig.7  Scanning images of feldspar pre-indentation and
post-indentation test
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Fig.14 Statistical analysis of elastic modulus of biotite



* 3870 ¢ 2017

16

Fig.16 Illustration of homogenization procedure
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Fig.15 Statistical analysis of hardness of biotite Mori-Tanaka [18]
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