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Primary study of CT real- time testing of fatigue
mese- damage propagation law of rock
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Abstract: It” s the first time in the research field of rock mechanics that the computerized tomography (CT) real- time tesing of fatigue damage
mese- propagation law of rock have been accomplished in this paper using the specified loading equipment of the CT machine developed by the aun-
thors. Through the mese-scale CT testing , it was confimed that the fatigue damage of rock has a threshold value. The law of fatigue damage of
rock about the variation of cyclic loading maximum stress value was studied. The iniial fatigue meso- damage propagation law is given.
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Table 2 Test results of initial damage of # 4 sandstone sample

Ccr
1 1566. 6 34.74
2 1611.3 35.11
3 1583.5 41.10
4 1603. 4 40.18
5 1575.9 38.78
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Fig.2 CI images of 3rd scanned section of * 9 sample
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3 %9 ( 0,= 03= 10 MPa)
Table 3 Test results of * 9 sandstone under low stress cyclic loading condition( 0, = 03 = 10 MPa)
0y 1 3 5
/MPa Cr CT CT CT
— 1607.2 80. 34 1623.7' 60.88' 1626.6 59.16 1619. 2 66. 80
33.34 1642.9 53.27 1651.79 56.68 %Y 1648.6 64.35 1647. 7 58. 10 6
21.62 1643.3 53. 10 1652.2 57.20 1649.3 64.08 1648. 3 58. 13 6
33.34 1645. 4 52.24 1655.5% 55.96" 1650.9 62.40 1650. 6 56. 87 11
33.34 1646. 2 50. 76 1657. 1" 54.09" 1652.7 60. 51 1652. 0 55. 12 16
L@@ % Cr 2 (a)~ (dCT cr
4 "2 (0y= 03=0MPa, Oy = 29.17 MPa= 60% O, )
Table 4 Cyclic loading test results of * 2 sample ( 0,= 03= 0MPa, Opy = 29.17 MPa= 60% O.)
0y 1 3 5
/MPa Cr CT CT CT
29.17 1601.0 42. 93 1609. 3 42. 88 1596. 3 46. 39 1602. 2 46. 07 1
15.39 1598. 4 43. 04 1613.4 42.93 1593.5 50.12 1601. 8 45. 36 1
29.17 1602.9 ' 42. 94’ 1610. 1 43.03 1595.9 45.77 1602. 0 43. 91 2
15.39 1597.0%  44.29%  1608.6 43.57 1599. 1 46.06 1601. 4 4. 64 2
29.17 1598.9% 43,41 1603.2 42.65 1596. 4 45.94 1601. 2 44. 00 3
15.39 1598.9 % 43. 56" 1596. 4 45.94 1598.6 45.98 1598. 0 45. 16 3
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5 "2 (Oy= 03=0MPa, Opy = 39.46 MPa= 81% O, )

Table 5 Cyclic loading test results of * 2 sample ( 0y= 03= 0MPa, O = 39.47 MPa= 81% O.)

0y 1 3 5
/ MPa CT CT CT CT

29.17 1598.2 44. 14 1607.7°  43.15' 1599.6 45.10 1601.8 4.13 1
39.46 1582.6 60. 57 1591.0%9  89.96@ 1589. 8 52.01 1587.8 57.51 1
29.17 1577.6 69. 00 1584.8°  100.86" 1594.2 52.21 1585.5 74.02 2
39.46 1576.8 76.39 1585.6"  107.37" 1589.8 54.92 1584. 1 79.56 2
29.17 1575.2 77.96 1582.8"  106.18" 1589.5 53.67 1582.5 79.27 3
39.46 1574.2 79. 88 1580.8"  112.32" 1590. 8 54.70 1581.8 82.30 3
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Fig. 4 CI images of 3rd scanned section of * 2 sample( Oy = 39.46 MPa)
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Fig.5 CT images of 5th scanned section of * 4 sample( O, = 93.51 MPa)
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Table 6 Tes resulis of *4 sandsone under high stress
cyclic loading condition 4
Oy 5 (1) CT
/ MPa CT
93.51 1599. 2' 48.28' 1 ’
62.12 1603. 0 46.01% 1 cr ’
93.51 1584. 9% 95.55" 2
@@ Cr 5(a) ~ (¢)CT (2)
CT s
7 "2 1 “ »  (0y= 03= 0 MPa) ’ ’
Table 7 Data of “ dangerous ared” of 1st scanned section of * 2 sample
( 0, = 03=0MPa)
0, / MPa CT 5 Omax 5
29.17' 1561.7 46. 46 (3) , ,
39.46' 1499. 9 91. 50
29.17" 1478.7 103. 20 , )
39.46" 1477.0 101. 80
1 5
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