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A New Method for Studying Ground Stress in the Structural Compressive Area of a Foreland
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Abstract Through a comparison between distribution characteristics of logging data in the structural stable field and those in the
structural compressive field, the authors put forward a new method for determining maximum horizontal in-situ stress based on statis-
tical analysis of resistivity and acoustic slowness-time. The method and the model were used to calculate in-situ stress in the Kuche oil
field of Tarim basin. The calculated stress coincides with the result of the acoustic emission experiment. The azimuth of the maximum
compressive horizontal principal stress was also obtained by using enlarged well bore breakouts in the area. The research shows an inti-
mate relationship between the stress distribution and the distribution of petroleum pools in the area.
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Fig.1 The principle of determining structural
compressive stress using shale burial curve
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Fig.2 The depth-dependent changes of acoustic slowness-time and resistivity in the structural stable field
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Fig.3 The cross plot of acoustic slowness-time
and resistivity under deferent stress
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Fig.4 The Kela2 well’s maximum horizontal principal
stress profile derived from logging-data
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Table 1 Correlation of the calculated maximum stress from logging data with
measured results from acoustic emission in structural stable field

PHHBERA LKBONBK BREIENS WHERAER SREREH

pe R mRE jfff A EmH MXEE WA TeA
/MPa /MPa /% /MPa MPa
3860 1.4 266 85.95 86.00 —0.058 46.96 47.0
4020 2.0 266 85.95 88.00 ~2.33 45.34 47.0
4045 1.3 256 90.36 88.00 2.68 49.50 48.0
4100 2.0 236 99.71 89.0 12.03 58.3 48.0
4150 2.5 233 101.34 90.00 12.6 59.43 48.0
4175 2.6 246 74.94 90.00 5.48 52.77 48.0
4275 2.7 246 94.94 92.0 3.2 51.76 48.0
.y 4300 3.3 233 101.34 92.0 10.15 57.91 49.0
4405 3.5 213 111.65 94.0 18.72 67.17 49.0
4500 3.5 240 98.09 95.0 4.1 52.65 49.0
4550 3.5 236 99.71 96.0 3.85 53.75 50.0
4630 3.5 230 102.9 97.0 6.08 56.24 50
4750 3.6 249 93.4 98.0 4.69 45.41 50
4850 3.3 253 91.(_]9 100.0 .91 42.88 51
4960 3.2 230 102.9 101.0 1.88 52.90 51
4980 3.0 246 94.9 98.0 3.16 44.64 51
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Table 2 Correlation of the calculated maximum horizontal stress from logging
data with measured results from acoustic emission in Kuche foreland basin

W mBR AR WHARBEK LRAEREBKR ARBKE  HHEK B3 5 NS - NE Y VAV
H4 /o Mo P ESOML ] ERSME  MAMARE ERAE FEN A HFHR 2
HsTm /MPa /MPa /% /MPa /MPa /%
3626.8 3.2 263 50.77 55.67 -8.8 87.4 9.3 ~5.3
3620.1 3.2 263 50.75 53.04 -4.32 86.8 89.7 3.2
3855.7 6 246 64.06 65 ~1.45 103.0 94.6 8.6
KL201%
3933.9 6 230 71.92 65 9.54 111.56 104.8 6.5
3988.1 6 220 67.83 65 4.35 108.1 105.27 2.6
3992.5 6 220 67.79 65 4.3 108.1 105.32 2.6
KL202% 4358.5 10 207 71.29 69.6 2.42 115.3 112.3 2.68
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Fig.5 The relationship between stress distribution and structural style



94 OB 2 I

2004 4

6 4t

ASCA R B RE P TR EU E ks e
WK, LG R T Je 2 R A e 1, A
RIE R Z BIFR A o

AL A MR, B E A AR S
Btz FRE) R A FE A RIE BRI 5 4
L B 2, DA T 0 T 34 458 1 5 50 41 T 0 1 B
AAOREL . HL DRI B B S RS (I
B )G, LA LR 1P M

W 7 T SE B, 7 5 R R D B s
(AR BRI RS 5 ) HEAT X0 1 , 283 B 2 1 0 LU T
5% Mgt — b S B MR, R T TS
B,

B A G T R AR R R R B
f St A TBFIT 15 SR K A o

2 % X |

Y 1995 RICEFERBENFSUENBEDIR. #HEE%
Hi,12(3):56~61.

R, TR, 1997, HURL A 5 TRIIRIT & . J650: 43 1 Tk th A
4,146 ~156.

ERE BB, KA. 1990 A B AT RIL - P E MUK
AR, 120~ 125.

WEH, TIRR. 1996. 75 R 5T R T8 4 ) 76 3 B IG A .
R 2(2):11~17.

References

Huang Rongzun. 1995. The research on coupling of mechanics and che-
mistry for borehole stability in shale drilling. Drilling & Completion
Liquid, 12(3):56~61(in Chinese with English abstract) .

Li Zhimin, Zhang Jinzhu. 1997. In-situ stress and petroleum exploration
& development. Beijing; Petroleum Press, 146 ~ 156 (in Chinese
with English abstract).

Wang Xiebei, Fei Qi, Zhang Jiahua. 1990. Structural analysis in
petroleum exploration. Wuhan; The Press of China University of
Geosciences, 120~ 125(in Chinese).

Sun Baoshan, Din Yuanchen. 1996. In-situ stress evaluation from acous-
tic emission activity and its application to oil field. Journal of Geo-
logical Mechanics, 2 (2): 11 ~ 17 (in Chinese with English ab-
stract).

Yoshikawa S Mogik. 1990. Experimental studies on the Kaiser effect of
stress history on acoustic emission activity-a possibility for estima-

tion of rock stress. Journal of Acoustic Emission,8(4): 113~ 123.

e e S sie Ve e e e Ne e e e A e e e e Ne e sie e Se A Sie e Ne 3 e e Sle Sle e e e Sie sle sl Se e Se e Ne sl e sl e Sle

(3t 3K 5 41 ) 15 B R 3% B R IE D

CHbERF 4 ) R T E R AL B E I IR AL 65 A AR T, e B rp SO il SR ECCAD R
) R | SORTEHA T v B2 A PGS PN SR R I T 8 2002 48 (7P ERHEN T3 1E i 5
——HuERRLE ) PR 14 £ HE RN 2 EBE A A BEERRKHHIZ—,

H 2001 EBURLAR, 58T AME RE HEE , BR R AR, B RRUR B A BUK-P A B R R . Gk

OIS RAE BEH BRI SRR IR RS

Sy RO L 3R E 2 R RO B KR (R BT SEE VL IS SCOE SRt T i, LBk 4RO #5

BBy -

1LMREEXZN . EEARBR FHEHEXEBRE R
LMAEEXREZI EEMRARNIEX EUHEEMR(2 1) WARE % 2 000 T(FREH 2 k).
WA A NS FRABHE BT SR VA2 B ST MR R AT BB AL A9 KU A B BR BURR

(R 2 4R) 4 3135
2003.7.26



