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In Situ Stress State in the Main Borehole of the Chinese
Continental Scientific Drilling

WANG Lian jie's CUI Jun wen’s ZHANG Xiao wei’s TANG Zhe min’,
LI Peng wu's LI Shuang lin’

1. Institute of Geomechanics, Chinese Academy of Geological Sciences, Beijing 100081, China

2. Institute of Geology. Chinese Academy of Geological Sciences, Beijing 100037, China
3. Well Logging Company, Shengli Oil Administration, Dongying 257001, China

Abstract The breakouts began to occur under the depth of 1200 m in the main borehole of Chinese Continental Scientific
Drilling (CCSD). 143 breakout images are collected from acoustic borehole televiewer data between 1216 m and 5 047 m.
The average orientation of breakouts is 319.5° 43.5 . The average orientation of maximum horizontal stress is 49. 5 +3.5 .
Using breakout parameters measured from borehole breakouts ( depth and width of breakout) and rock cohesion and inner
friction angle determined from triaxial rock com pression and deformation tests, the magnitudes of principal stress are calcu

lated at 52 different depths from 1269 m to 5 047 m. Overburden stress is calculated using the density logging data. The
magnitude of maximum principal stress is determined using acoustic emissions. A comparison of measurement results of acoustic
emission and borehole breakouts is carried out and the results from the two methods are in good agreement. According to the orien

tations and magnitudes of three principal stresses stress state ( Sy S>> §),) in the area of CCSD indicates the stiike slip stress re

gime and is coincident with the strike slip stress field observed from earthquake focal plane mechanisms.

Key words: Chinese Continental Scientific Diilling ( CCSD); borehole breakouts; rock stress measurememt; acoustic emission measurement.
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Table 1 Magnitudes of the maximum horizontal principle R o ST bA
‘ 297 ¢
stress and minimum horizontal principle stress B ;g —
: =
SH Sh SH Sh -
(m) (MPa) (MPa) (m) (MPa) (MPa)
1 1269.0 41.4 25.3 27 2502 72.6 61.0
2 1430.0 48.4 30.3 28 2512 78.5 56.1
3 1454.8 47.6 29.8 29 2582 83.2 59.9
4 1491.8 50.8 31.8 30 2587 74.5 53.2
5 1493.8 48.0 30.0 31 2 607 81.0 57.6
6 1495.8 50.8 31.8 32 3777 122.74 97.2 A
7 1498.3 49.2 30.8 33 3907 127.7 103.9
8 1500.0 48.0 30.0 34 3987 133.4 105.9 T
9 1502.0 50.0 31.3 35 4117 137.9 106.0 J
10 1505.0 51.6 32.3 36 4137 136.6 105.0 Iy T
|| =—=BO -e- SS -e- TF -o NI
11 1655.0 55.2 34.5 37 4157 138.5 106.5 e x
12 1706.0 56.4 35.3 38 4177 145.1 103. 6
13 1870.0 60.0 38.0 | 39 4227 139.4 107.2 6 (ccsp)
14 1879.5 64.0 40.3 40 4237 135.8 96.9 (
15 1914.5 69.6 43.5 | 41 4247 138.3 106.4 Zoback etal., 1992)
16 1918.0 67.0 42.0 42 4297 138.2 98.7 Fig. 6 Sketch map for the location of Chinese Continental
17 2000.0 70.4 44.0 43 4307 140.1 100. 0
Scientific Drill( CCSD) and stress regime indicated by
18 2227.0 66.3 52.2 44 4377 135.9 104.5
19 22320 67.2 501 45 4677 154.7 103.1 breakouts and earthquake focal mechanism s
20 2237.0 65.6 46.9 || 46 4722 155.7 111.3 BO 3 SS.TF. NF
21 2252.0 66.6 46.8 47 4797 149.1 93.0 ; SS ; TF
22 2357.0 74.2 53.0 48 4807 158.5 113.2 s NF
23 2397.0 75.7 63.0 49 4897 155.7 97.2
24 2402.0 72.6 60.5 50 5017 165.0 113.8 ,
25 2422.0 74.9 62.4 51 5037 166.4 118.2 o
26 2482.0 86.8 62.0 52 5047 164.7 122.0 P 01978_ 1984 N72°E, 1985 ’
N5S0E. (2002) (
2 . . ) 1965 —2000 52 Mv.=3.5
Table 2 Result of acoustic emission measurement . P
b
(m) () (MPa)
301 10 13.4 ’
598 10 22.7 ( ’
1003 10 36.9 2000) . (1989) . (1989)
1258 10 38.4
1531 10 48.5
b
( 6). ’
b
b
b
(1994) 1969 1991

10, {1997) (1)Z oback and: Zoback( 1989)
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