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Fig.1 Location of the main hole of Chinese Continental Scientific Drilling (CCSD)

THEN BRI, BAEF AL —E HARSM P E
S U R (LA R PR ) IR 7R R R R (8 R A
PR ST A0 sk il 4 B AR T 00 s R LU
Ak, AAT G Z AR X IO B S 2 T AR JIRSE B 75 R A
R B AR — R PR “HSR AR IF
RSP A S R SRAN 1 LGN IR 09 77 1) 4
TR A0 E AR SN R S T I b
T3 de K IR SR 7 A Ak . B el K
U AR I 1t A PR SBT B8F 47 BR AR [R5 1) (3~4 T T
Jr 1y b OSRE AS A KRR R 2R AR (R AT
ALK, ol el AE 2SSk
DA LDV =D ) DEER =R A R LIV VA = g e
BEIG A AR S A Ay = el R E NI,
RN 3~a AT 1] b T B S A iR A Y e R T2 0
JIHERHT , fi 22 1 RAATE 15% AN I8 24 0T A I fix
RN S IEL T HE XA BER E 7 1] L AESS Hh

IO 3 85 K ZE R B 73k, BRI RR R MBI T AR 2 11
PR GG 207 A E T R R AR Y
Mo IS SR 2 R AR %7 i AT

2 R RN R B SR

21 MERE

N0 2y AR RS O BT AR BT
RO BT AN (K] 2)), AL R K P 5 e i
LGS S B TC A S DR BOHOR R 1T L R —
R, BT ] 100 ORD K 18] b — 2 A0 1 £ 5 58 20
DA BT, A6 I H AR X 055 Ok =T A
BT, T BBV R 2 AL IS iy i 25
A 2
2.2 FMEFHMER

X R Gk T R ZOR AR,

(1) AR O RS R EE ) B —



ERP RSN R

TR b [ R B A 2 0 % 2 AL P e Sk 814 Ml B

TR A 1 8 261

T

T

4
/

HepL b s sk

>

2
sim S
oo

1
E*ﬂ?)iﬂ

Pl 2 P S S 2 ]

Fig. 2 Sketch of acoustic emission (AE) measurement
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Table 1 Result of acoustic emission measurement
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Fig. 3 Maximum principal stresses at different depth determined

by acoustic emission measurement
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Fig.4 Stress variations with depth
in the main borehole of CCSD
SH—Maximum horizontal principal stress;

Sh—Minimum horizontal principal stress
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Table 2 Result of stress measurements by
borehole breakout
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Fig. 5 Azimuth of the maximum horizontal principal stress at

1269—2000 m depth determined by borehole breakouts
measurement of CCSD (calculated on the basis of 82 data)

TE AR BE R (9 5 TR B iR 7% 5 ) LA S A 07 2% 5%
B0 0 I A N R R R 5 T 1 269 m
1655 m & B I 1 85 K A0 B /N K S 32 07 0 19 K
(%2),

R VIR, AR R R SR R A R S
AL Vi 1% 0 8 A o A W] — R B (B 4)

M & 4 ATLAFE 75 R SR A B AR | %
TEEEFLAR 5 L B A A3k b PRl O 1k P f 45 IR
FEAR—F,

FRAE 82 Al FL LG I I G B2 Rk % 8l L v
KA b AT T mgeit, 455 i RoKF 0
F1 A - B8 R 54.843.3°(&] 5)00,

BFL v B HO BLAE UR AL | R T L 7 1%
HUBEHf s TRAR I JIRZS TP i i vl LAAD FE H
H R 10 RE 7 R ST S LR TR TR ARG A I
EAEI AN B IEE

5 45

(1) 7 AR5 5 Al L 7 ok DN i 45 R i %) b 3R
WY, PAFN T 2 AR 45 R o — 3k, M S5 A2 AT 5,
AR R 1 ) 1 SRS 0 SR Rt (2) HLR ) K/
REUREERE TN, 7R 301 m K FERN R 13.4 MPa,



ERP RSN R

o HEAT P E R RE R Bl R S LS R 5 i B A b R g R A B 263

TEVRHR 1 655 m A 552 MPa Rl R B (4 385 i 6
0.0279 MPa/m, F W S177 10K N 54.2+3.3°E, Ji M A
BEUREEAR L, (33 BN AL V& 12 AR I 2 PR BB 1 )
AR 75 & 561 R B I 2 e 350 | tho BB R (HAS
Aegh oy, R, AR TR AR G T DL E A #M 7T
AHELGUE | $5 5y D) 2t 45 2R (0 8 B M AT Sk

£ % 3Lk (References):

[I] Goodman R E. Subaudible noise during compression of rock [J].Ge-
ological Society of America Bulletin, 1963,74:4872~4900.

[2] Kanagewa T,Hayashi M, Nakas H. Estimation of spatial geo—stress
components in rock samples using the Kaiser Effect of acoustic emis-
sion[A]. In: Proceedings of Third Acoustic Emission Symposium[C].
1976,229~248.

[3] Hardy H R Jr,Zhang D, Zelanko J C. Recent studies of the Kaiser
effect [J]. Geologic Materials.Clausthal:  Trans.Tech.Publications,
1989,27~55.

[4] Michihiro K, Fujiwara T, Yoshika H.Study on estimating geo—stress
by the Kaiser effect of AE [A].In:Proc. 26th US Symposium on
Rock Mechanics[C].Rapid City, 1985,557~564

[5] TR , 3K 1 75 42 B HR 7 A 4 B 5 2 M 7 1 0t o 64 1 P ). 24
A1 5 TR, 1991,10(4) : 313~326.

Ding Yuanchen, Zhang Dalun. Applcation of the incomplete erasion
phenomenon in acoustic emission activities to the measurement of
geostresses [J]. Chinese Journal of Rock Mechanics and Engineering

1991, 10 (4): 313~326 (in Chinese with English abstract).

(6] T JUR " < I 9 8% 75 74 % S RL A o B 3 o7 O[] 08 52 T ¢
1992, (4) : 50~56.

Ding Yuanchen. Rock stress measurement by the AE method and its
application in mine [J]. Coal Engineer, 1992, (4): 50~56 (in Chinese
with English abstract)

[7] T, AN, HRIRMI 45 AR ¥l I A R 52 R 3 i 64 00 ik e
HHM™ KA AA 55 TRYM,1998, 17(3): 315~321.
Ding Yuanchen, Sun Baoshan, Shao Zhaogang, et al. The major
principal stress of oil field determined by AE and its relation to pro-
duction [J]. Chinese Journal of Rock Mechanics and Engineering,
1998, 17 (3): 315~321 (in Chinese with English abstract).

(8] T J5UR 3K 745 2 S a8 M 7 9 W0k 6 224 B 0 46 7). 0 JH 75 2
1997, (16): 26~29.

Ding Yuanchen Zhang Dalun. The preparation of rock specimens in
geostress measurement by the AE method [J]. Applied Acoustics,
1996, 16 (6): 26~29 (in Chinese with English abstract).

(0] T XEHE V65 AR BE 55 M I ) 0 ik B B TR o 0 R M),
bt H 5 R 1991, 148~150.

Wang Lianjie, Pan Lizhou, Liao Chunting, et al. Crustal stress mea-
surements and their application in engineering [M]. Beijing: Geo-
logical Publishing House, 1991 (in Chinese with English contents).

[10] 4730, EiEHE, AR, 55 o B KRB RL 2 45 48 9L 2000 K LA

e M AR TR A 3 N T 3 ()] A 2F 4R L,2004,31(4) ;. 73~80.
Cui junwen, Wang Lanjie, Li Pengwu, et al. Tectonic stress field of
brittle deformation within 2000 m of the main borehole of Chinese
continental scientific drilling [J]. Acta Petrologica Sinica, 2004, 20
(1): 73~80 (in Chinese with English abstract).



264 G 3] b

=

2005%F

Determination of the present crustal stress state by using acoustic emission

in the main borehole of the Chinese Continental Scientific Drilling

WANG Lian—jie', LI Peng-wu®, CUI Jun-wen’, DING Yuan—chen'

(1. Institute of Geomechanics, Chinese Academy of Geological Sciences, Beijing 100081, China;
2. Institute of Geology, Chinese Academy of Geological Sciences, Beijing 100037,China))

Abstract;: The magnitude of the maximum principal stress is determined by using acoustic emission measurements
of cores at 301, 598, 1003, 1258 and 1531 m depth in the main borehole of the Chinese Continental Scientific
Drilling (CCSD) Project, and the measurement results of acoustic emission are compared with the measurement
results of borehole breakouts. It is shown that the results from two methods are in good agreement. The results of
stress measurement are reliable.  The magnitude of stress in the main borehole increases with depth. The
maximum principal stress is 13.4 MPa at 301 m depth and 55.2 MPa at 1655 m depth. The increase rate with
depth is 0.0279 MPa/m. The direction of the maximum principal stress is N 54.2°+3.3°E and does not change
with depth. It is considered that acoustic emission combined with borehole breakouts is an economic and
effective method for deep in—situ stress measurement.

Key words: Chinese Continental Scientific Drilling (CCSD);acoustic emission stress measurement ; crustal stress

state ;borehole breakout method for rock stress measurement
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