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Abstract The breakouts began to occur under the depth of 1200m in the main borehole of Chinese Continental Scientific Drilling
CCSD 82 breakout images are collected from acoustic borehole televiewer data between 1200m and 2010m. The averaged
orientation of breakouts is 324.8° +3.3°. The averaged orientation of maximum horizontal stress is 54. 8° +3.3°. Using parameters
measured from breakouts depth and width of breakout and rock cohesive strength determined from triaxial rock compression and
deformation test the magnitudes of principal stress are calculated at 16 different depths of 1269m 1500m 2000m and so on.
Overburden stress is calculated using the density logging data. According to the orientations and magnitudes of three principal stresses
the least principal stress is horizontal and stress state S, >S, >SS, determined from the analysis of wellbore breakouts of CCSD
indicates the strike-slip stress regime and is coincident with the strike-slip stress field observed from earthquake focal plane
mechanisms.
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Fig.2  Rose diagram showing the orientations of breakout
1 2 a and maximum horizontal principal siress b
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Table 1  The orientations of wellbore breakouts
m m m

1216.7 322.9 52.9 1466. 5 322.5 52.5 1867.5 342.0 72.0
1263 337.3 67.3 1468.5 336.2 66.2 1870.5 340.6 70.6
1269 320.9 50.9 1472 324.4 54.4 1873.5 338.6 68.6
1271 317.4 47.4 1476 357.0 87.0 1876.5 320.8 50.8
1341 324.8 54.8 1478.4 333.5 66.5 1879.5 331.5 61.5
1361 324.7 54.7 1485.4 322.1 52.1 1899.2 322.3 52.3
1365 319.6 49.6 1487.4 318.5 48.5 1901.2 333.0 63.0
1367 321.8 41.8 1491.8 324.2 54.2 1905.2 329.0 59.0
1376.19 317.3 47.3 1493.8 333.5 63.5 1907.2 317.0 47.0
1377.5 312.5 42.5 1495.8 319.2 49.2 1908.5 329.8 59.8
1379.5 326.7 46.7 1498.3 321.7 51.7 1910.5 312.4 42.4
1385.5 337.5 67.5 1500.3 335.0 65.0 1912.5 323.5 53.5
1387.5 318.9 48.9 1502.3 314.7 44.7 1914.5 321.0 51.0
1393.5 356.7 86.7 1505.0 313.0 43.0 1916.0 323.0 53.0
1395 335.0 65.0 1507.0 333.1 53.1 1918.0 322.5 52.5
1403 320.6 50.6 1633.5 321.1 51.1 1986.7 313.7 43.7
1405 345.3 75.3 1637.0 312.8 42.8 1991.4 307.4 37.4
1407 337.0 67.0 1649.0 332.1 62.1 1992.7 314.9 44.9
1427 328.2 58.2 1651.0 326.0 46.0 1995.5 309.5 39.5
1428.8 338.0 68.0 1655.0 319.0 49.0 2000.0 317.2 47.2
1430.8 328.0 58.0 1697.77 324.8 54.8 2002.5 324.5 54.5
1438.3 306.5 36.5 1706.0 346.1 76.1 2007.0 313.2 33.2
1440.5 335.8 65.8 1710.0 316.2 46.2 2007.6 323.0 53.0
1444.8 323.5 53.5 1712.0 326.5 56.5 2011.4 320.6 50.6
1446.8 330.0 60.0 1732.0 317.2 47.2 2013.5 314.8 44.8
1454.8 319.0 49.0 1734.0 357.2 87.2 2015 284.8 14.8
1458.8 324.1 54.1 1859.0 316.8 46.8
1464.5 320.5 50.5 1861.5 317.0 47.0
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Table 2 Data from single and three axial compression and deformation tests of rocks
mm mm g/ em?® MPa MPa GPa
51 39.5 80.3 2.889 0 46.96 33.14 0.158
6 2 39.5 80.7 2.999 0 102.51 27.65 0.165
8 4 39.6 80.6 2.639 0 116.74 35.32 0.199
1 39.4 80.4 2.998 5 92.21 62.56 0.291
73 39.5 80.2 3.002 5 201.82 67.07 0.290
2 39.5 80.6 2.998 10 174.49 50.36 0.212
3 39.4 80.6 2.991 15 237.87 77.06 0.220
4 39.6 80.6 2.643 20 276.79 61.23 0.183
Al -5 40.0 81.1 3.029 0 124.12 44.15 0.217
Al -6 40.0 81.1 3.013 0 114.36 36.83 . 0362
A3 -8 40.0 80.9 3.007 0 150.95 46.41 0.189
Al -2 40.0 81.0 3.025 5 144.29 53.33 0.263
Al -1 40.0 81.1 3.016 10 137.37 71.08 0.184
A2 -7 40.0 80.9 3.020 10 220.03 57.04
Al -4 40.0 81.0 3.005 15 226.38 73.70 0.197
Al -3 40.0 81.0 3.003 20 263.90 69.55 0.274
B-6 40.0 80.6 3.413 0 178.32 128.21 0.259
B-7 40.0 80.6 3.516 0 176.42 121.81 0.246
B-8 40.0 80.4 3.243 0 94.31 135.52 0.272
B-2 40.0 81.1 3.295 5 169.23 188. 12 0.447
B-1 40.0 80.6 3.315 10 241.98 115.96 0.281
B-3 40.0 81.1 3.348 15 154.29 = 103. 10 0.243
B-5 40.0 81.4 3.399 15 263.78 126.42 0.408
B-4 40.0 81.4 3.507 20 312.14 157.28
3 S Sh
Table 3 magnitudes of the maximum major horizontal principle stress and minimum principle stress
m 0, ° S, MPa S, MPa m 0, ° S, MPa S, MPa
1269 45 41.4 25.3 1505 34 51.6 32.3
1430 40 48.4 30.3 1655 34 55.2 34.5
1454.8 35 47.6 29.8 1706 34 56.4 35.3
1491.8 35 50.8 31.8 1870 32 60.0 38.0
1493.8 38 48.0 30.0 1879.5 30 64.0 40.3
1495.8 35 50.8 31.8 1914.5 29 69.6 43.5
1498.3 37 49.2 30.8 1918 30 67.0 42.0
1500 38 48.0 30.0 2000 30 70.4 44.0
1502 36 50.0 31.3
20MPa 3 5
3.2
3.2.1 ’
81 " “
8 8 1995 2
YTD-200 2
30 19.20 MPa 22.39 MPa
TYS-500 100 24.77 MPa 51.5° 48.6°
V07 51.9° I 1.258 1.134  1.275
4 5 MPa 10 MPa 15MPa 110.03 MPa 118.56MPa  143.47MPa
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Fig.4  Sketch map for the location of Chinese Continental
Scientific Drill ~ CCSD

breakouts and earthquake focal mechanisms. SS represents

and Stress regime indicated by

strike-slip TF represents thrust faulting NF represents
normal faulting.
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