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Purpose of this study is to quantitatively characterize the fracture roughness which was measured with a confocal
laser scanning microscope. The roughness discrete data measured by confocal laser microscope were analyzed by
spectral analysis and fast Fourier transform (FFT).The roughness data by used noise reduction filter were applied for
fractal analysis to describe roughness features quantitatively. Artificial fractures created by Brazilian test on granites
were used to measure fracture roughness under the confocal laser scanning microscope. Measurements were per-
formed along three scan lines on each fracture surface. 36 scan lines were determined on 12 specimens in total.
Features of roughness showed that coarse and medium grained granites tend to more rough features than those of
fine grained granites. Continuous analog data of roughness is possible to described as discrete data of measure
roughness with a fixed interval under the confocal laser microscope. Results of FFT with the measured data showed
the highest values on the second harmonics. Distribution of average amplitude of second harmonics was observed
0.9853 in coarse grained granite, 1.0792 in medium grained granite and 0.6794 in fine grained granite. This indicates
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that the larger roughness has the higher energy of harmonics as the result of fractal analysis in low frequency zone.

Key words : Roughness, Confocal laser microscope, Spectral analysis, Fast Fourier transform(FFT)
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Fig. 3. Data plot of raw data by measured OL51100 (Scan 1).
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Fig. 4. Data plot of raw data by measured OLS1100(Scan 2).
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Fig. 5. Data plot of raw data by measured OLS1100(Scan 3).
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Fig. 10. Graph showing average amplitude with low frequency below 0.5 Hz(Scan 1).
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Fig. 11. Graph showing average amplitude with low frequency below 0.5 Hz(Scan 2).
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Fig. 12. Graph showing average amplitude with low frequency below 0.5 Hz(Scan 3).
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Table 1. Fractal dimension of each scanline.

c st Number of box Fractal
Tou me = = = = = = = = = . N
i 001 | 0.2 01.04 01.08 01.16 01.32 064 | 108 | 256 | Dumension
CAL 12399 | 6318 | 3129 | 1510 | 712 | 343 | 156 | 70 | 32 1.07783
CAR 13127 | 6747 | 3324 | 1569 | 744 | 336 | 165 | 81 | 41 1.05532
CBL 12525 | 6416 | 3183 | 1542 | 737 | 342 | 169 | 74 | 34 1.06763
CBR 13010 | 6703 | 3300 | 1587 | 750 | 349 | 161 | 74 | 36 1.07321
MAL | 13873 | 7110 | 3484 | 1651 | 776 | 363 | 175 | & | 42 1.05742
S MAR | 15282 | 7807 | 3853 | 1840 | 842 | 391 | 184 | 81 | 43 1.077%
MBL 13791 | 7008 | 3474 | 1678 | 786 | 369 | 176 | 8 | 43 1.05398
MBR | 13785 | 7047 | 3444 | 1642 | 775 | 368 | 179 | 80 | 35 1.07597
FAL 10935 | 5578 | 2787 | 1331 | 629 | 304 | 144 | 73 | 3l 1.05494
FAR 11630 | 5912 | 2928 | 1428 | 677 | 321 | 152 | 79 | 32 1.05647
FBL 12212 | 6257 | 3102 | 1490 | 699 | 321 | 156 | 75 | 38 1.05502
FBR 12551 | 6402 | 3184 | 1528 | 718 | 338 | 160 | 74 | 34 1.07038
CAL 13888 | 7092 | 3543 | 1712 | 818 | 3% | 186 | %0 | 41 1.05219
CAR 14338 | 7323 | 3638 | 1753 | 810 | 379 | 175 | 92 | 38 1.06912
CBL 14058 | 7117 | 3516 | 1655 | 778 | 366 | 172 | 80 | 35 108181
CBR 13779 | 6992 | 3453 | 1648 | 772 | 375 | 172 | 75 | 38 1.07379
MAL | 13700 | 6992 | 3466 | 1667 | 769 | 369 | 178 | &7 | 46 1.04335
S MAR | 14437 | 7383 | 3629 | 1744 | 806 | 379 | 177 | 86 | 39 1.07195
MBL 15877 | 8134 | 3981 | 1905 | 869 | 3% | 187 | & | 42 1.08300
MBR | 14899 | 7582 | 3744 | 1789 | 827 | 393 | 190 | 91 | 41 1.06585
FAL 13126 | 6695 | 3306 | 1598 | 779 | 364 | 173 | & | 46 1.03619
FAR 13002 | 6645 | 3253 | 1549 | 715 | 334 | 162 | 78 | 41 1.05571
FBL 12347 | 6309 | 3106 | 1489 | 713 | 341 | 162 | 70 | 33 1.07200
FBR 12514 | 6379 | 3124 | 1526 | 723 | 343 | 176 | & | 43 1.03309
CAL 13946 | 7113 | 3508 | 1689 | 790 | 376 | 169 | 8 | 41 1.06284
CAR 13205 | 6809 | 3369 | 1632 | 774 | 364 | 177 | 88 | 41 1.04687
CBL 13819 | 7088 | 3477 | 1678 | 794 | 367 | 170 | 8 | 37 1.06960
CBR 14200 | 7249 | 3578 | 1711 | 803 | 370 | 182 | 86 | 36 1.07484
MAL | 12357 | 6331 | 3127 | 1527 | 715 | 341 | 161 | 71 | 33 1.07254
- MAR | 12611 | 6458 | 3200 | 1546 | 734 | 352 | 164 | 75 | 37 1.06086
MBL 14206 | 7225 | 3553 | 1679 | 768 | 358 | 170 | 8 | 37 1.07528
MBR | 13637 | 6958 | 3400 | 1646 | 769 | 362 | 162 | 79 | 36 1.07698
FAL 12569 | 6436 | 3200 | 1522 | 744 | 363 | 180 | 71 | 34 1.06665
FAR 13022 | 6674 | 3276 | 1586 | 744 | 344 | 168 | 76 | 33 1.07737
FBL 13632 | 6937 | 3407 | 1619 | 765 | 343 | 162 | 73 | 33 1.09166
FBR 12393 | 6336 | 3151 | 1518 | 733 | 333 | 160 | 80 | 33 1.06536
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