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CT REAL-TIME SCANNING TESTS ON SINGLE CRACK PROPAGATION
UNDER TRIAXIAL COMPRESSION

LI Tingchun, LU Haibo
(Shandong Provincial Key Laboratory of Civil Engineering and Disaster Prevention and Mitigation, Shandong University of Science
and Technology, Qingdao, Shandong 266510, China)

Abstract: The propagation law of the single crack under triaxial compression is systematically studied through the
CT real-time scanning tests. In the tests, through comparison of similar physico-mechanical parameters to the real
rock, ceram is selected to precut the test specimens. From the comparative analysis of CT values, CT variances and
CT images in different manifold areas, the damage evolution processes, such as the courses of compressed crack,
self-similar propagation, wings growth, microcracks propagation, accelerated crack growth and the damage
evolution of the specimen failure, of the crack is accurately obtained as follows: the test results show that under
triaxial compressive stresses, the crack is obviously compressed at first; then, the propagation of wing crack is
restricted, and the self-similar propagation is enlarged by comparison with the uniaxial test result and the
propagation of wing crack starts from the edge of self-similar propagation. In conclusion, the propagation of initial
crack is influenced obviously by the confining pressure, which makes it slower and similar to ductile failure.
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Table 1 Parameters of ceram specimens
JRIEAR i REER R R EE i
/mm /mm /mm /mm 1) /(g cm ™) H/GPa

51.46 102.89 10 0.5 71 2.265 51
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Fig.1 Specimen installation and lines of position
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Fig.2 Locations of various scanning layers on the specimen
cross-section(unit: -mm)
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Fig.4 CT images of longitudinal scanning section after crack
propagation
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Fig.5 Sketch of concentric circles analysis program
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Fig.7 Sketch diagram of equal ellipses analysis program
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Table 2 CT data of concentric circles program

BRG] BRG] LA
i S/ S7N
Zﬁ (116 cm?) 790cm) (1857 cmd) IR SRR

ME SD ME SD ME SD ME ME

D=y

000 13116 198.66 1381.0 106.22 14280 88.59 13929 14628
292 13975 96.73 14066 6890 1439.7 64.89 14082 1464.2
486 13950 103.04 1407.0 69.62 1439.8 6507 1409.1 1464.1
6.80 13928 11620 1408.0 7194 14405 46.08 1410.6 1464.6
8.75 1387.6 131.27 14048 7413 14378 68.13 1407.8 1462.2
1069 1381.2 121.37 1403.8 68.13 1440.1 65.12 1407.7 1467.0
12.63 13785 120.11 14005 66.42 14373 6510 1404.3 14645
1458 13148 174.36 1366.9 112.01 1413.2 104.25 13759 14475
0.00 1166.0 210.26 1316.2 127.01 14056 118.36 1342.1 14718
292 1180.1 21449 1334.8 128.77 14119 11252 1361.4 1469.0
486 1179.2 220.66 1338.0 129.98 1414.2 11250 1365.3 1470.6
6.80 1177.8 21242 13414 127.04 1416.6 110.62 1369.6 1472.3
8.75 1184.1 206.70 1344.9 121.86 1416.3 107.54 1372.6 1469.2
10.69 11835 210.51 1356.0 118.90 1423.8 102.77 1385.7 1474.0
12.63 11937 21192 13643 117.04 1426.7 99.19 13937 14729
1458 11829 21539 13489 141.33 1410.1 122.87 13775 14554
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Table 3 CT data of equal circles program

A 1(0.85 cm?)

/1073

2(0.85 cm?) 3(0.85 cm?)

J2 ME1 SD1 ME2 SD2 ME3 SD3
2 000 12793 22158 14189 3997 12884 82.90
2 292 13928 107.77 14345 3023 12974 68.89
2 486 13899 11454 14376 3485 12989 61.75
2 680 13827 12791 14400 3452 13063 5851
2 875 13776 14443 14366 3606 13110 56.95
2 1069 13715 13511 14303 3363 1330.1 56.46
2 1263 13701 13536 14230 3955 13438 49.64
2 1458 12963 18346 13541 129.09 13837 40.59
3 000 10386 27326 12329 99.28 14424 32.85
3 292 10156 25850 12536 57.93 14227 60.62
3 486 10219 25241 12557 5494 14241 5589
3 680 10266 25002 12664 57.80 14333 49.23
3 875 10376 24067 12802 5512 14321 4475
3 1069 10640 22454 13094 5621 14353 38.85
3 1263 10944 21458 13410 4740 14374 3577
3 1458 10953 209.18 13022 124.68 14456 32.70
# 4 SEREE S ATEA 1 CT il
Table 4 CT data of equal ellipses allocation of shape 1
. W 1 il 2 Ml 3
i m? (0.60 cm?) (0.60 cm?) (0.60 cm?)
= no’®
ME1 SD1 ME2 SD2 ME3 SD3
2 000 11457 17513 12542 8143 14543  38.69
2 292 13399 10611 12880 7878 14458  38.93
2 486 13360 11679 12937 7481 14464  33.94
2 680 13222 12959 12954 6570 1453.7 37.80
2 875 13008 139.11 13034 6755 14611 37.92
2 1069 13089 13203 13203 5925 14429 4251
2 1263 13043 12842 13345 5564 14418 40.32
2 1458 12224 16117 13703 4061 13903 13244
®5 SEMAE D ATBA 2 1) CT i
Table 5 CT data of equal ellipses allocation of shape 2
4 5 6
i rﬁfr (oTo:mz) (ofzmz) (Oﬁfolcmz)
= nod
ME4 SD4 MES5 SD5 ME6  SD6
2 000 11658 20343 1309.7 18249 14377 47.82
2 292 13320 11442 14077 8620 14368  40.61
2 486 13284 12093 1409.8 90.59 14408 31.84
2 680 13174 13232 14116 9295 14417 40.26
2 875 13068 14648 14035 10641 14510 40.33
2 1069 13118 13674 14038 93.73 14406 36.72
2 1263 13166 13406 14019 9159 14342  44.27
2 1458 12425 17618 13054 18510 13705 122.40
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Table 6 CT data of equal ellipses allocation of shape 3

T il 7 il 8 Ml 9
; " /1’0 = (060cmd) (0.60 cm?) (0.60 cm?)

ME7 SD7 ME8 SD8 ME9 SD9

0.00 9657 24888 14016 81.97 12914 156.83
292 8955 199.71 12913 9943 14355 6441
486 901.2 18549 13022 10446 14393 63.73
6.80 910.8 194.08 1331.0 99.63 14298 7111
875 929.1 19374 13485 9118 14224 8173
10.69 9598 17111 13784 7659 14121 7853
12.63 9956 163.38 14024 6215 14122 7749

3
3
3
3
3
3
3
3 1458 10056 157.73 14294 5740 13614 154.74
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Table 7 CT data of equal ellipses allocation of shape 4

Wil 10 R 11 Wil 12
iﬁ /\lﬁ/ﬁ (0.60 cm?) (0.60 cm?) (0.60 cm?)

ME10  SD10 ME11  SD11 ME12  SD12

3 0.00 1070.0 283.84 10905 261.93 11645 139.79
3 292 10240 276.64 1139.2 258.70 11873 189.19
3 486 10318 27032 11573 25572 1189.6 192.13
3 6.80 1037.7 27187 11564 25352 1186.3 118.28
3 875 10478 263.77 1166.6 241.78 11916 17854
3 1069 1060.8 246.46 11917 23348 12302 174.70
3 1263 10885 231.64 12230 22251 12596 160.14
3

1458 10844 22834 12311 21363 12675 161.39
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Fig.8 Stress-strain curve of crack propagation
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