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NEW ADVANCE IN 3D GEOSTRESS MEASUREMENT BY HYDRAULIC
FRACTURING TECHNIQUE IN ONE BOREHOLE

LIU Yunfang, LIU Yuankun
(Yangtze River Scientific Research Institute, Wuhan, Hubei 430010, China)

Abstract: Hydraulic fracturing as a technique of geostress measurement has been widely used both at home and
abroad due to its many outstanding merits. But this measuring method is only used to the 2D stress state in a plane
normal to the borehole axis previously. The principle and method of 3D geostress measurement in three boreholes
with different directions and one borehole have been suggested by YRSRI at home for the first time, expanding its
applied scope, and it has been widely applied in engineering. Recently, a new measuring principle has been
suggested by taking conventional hydraulic fracturing tests, at the same time taking reopening tests at one or more
preexisting fractures, the 3D geostress state can be determined. It can be applied to measurement in depth
borehole, and has wide prospects of engineering appliance. The calculating formulas of measured data processing
of this method have been derived strictly. In the example, the results of 3D conventional hydraulic fracturing tests
geostress measurement are checked not only by 2D stress state measured by conventional hydraulic fracturing
technique in a plane normal to the borehole, but also by the 3D geostress states to be measured by over-coring
stress relief method in corresponding depth in the same borehole.
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system 0-x; y; z; with respect to earth coordinate
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Table 3 Measuring results of geostress by hydraulic fracturing technique at borehole ZK307

MBL WS W Ty k) KM T FLBK S BARAKFE EBAKTE RAEREFREEK
el H/m P,/MPa P,/MPa P./MPa P,/MPa N JjouMPa [ Jjon/MPa IR 54

1 35.4 12.10 9.20 7.50 0.65 13.35 7.85

2 42.3 13.20 10.30 8.40 0.72 15.02 8.82

3 435 14.00 11.00 6.90 0.74 9.84 7.34 122°

4 459 - 16.60 8.50 0.76 - - 150°/NE/74.5°

5 63.5 15.00 6.40 5.20 0.94 9.54 5.84

6 66.0 14.00 9.30 6.50 0.96 10.56 7.16

4 ZK307 EHFL ARG ALIK F B = Y b Y 0 T AR
Table 4 Measuring results of 3D geostress by hydraulic fracturing technique in one borehole at borehole ZK307

R o o Ty % T o o B o [27) P o3 o3 i OH Oh in
415  I/MPa /MPa /MPa /MPa /MPa /MPa /MPa /(°) Iy IMPa  /(°) /) IMPa /(") i)  IMPa /MPa /(%)

1 898 10.08 12.83 112 291 264 1585 525 3089 850 155 60.0 754 332 1604 1078 8.28 301.9

2 885 995 1111 112 250 287 1463 471 3126 850 155 599 678 386 1627 1065 8.15 3019
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Table 5 Partial measuring results of 3D geostress by overcoring stress relief method at borehole ZK307

Wi LE o oy o Ty T T o1 22} Joi o] [ B o3 o3 B on on P
%% /m /MPa /MPa /MPa /MPa /MPa /MPa /MPa [(°) /°) IMPa /(°) /() IMPa /() /() IMPa /MPa ()
1* 337 651 7.69 1054 0.27 —128 —2.19 1190 618 1420 734 121 2554 551 251 351.2 7.75 6.45 282.2
2* 468 699 1263 919 228 296 —2.02 1448 26.0 2797 10.04 457 1597 4.28 33.0 28.1 1343 6.18 2895
3" 557 8.05 751 11.05 0.77 —3.19 —2.23 1385 542 1294 724 105 244 551 338 2873 8.60 6.96 324.7
4" 656 7.53 8.07 1327 —0.79 228 —249 1503 624 2250 7.24 161 1015 6.60 218 49 864 6.97 2345
Fi1dl 7.27 898 1101 063 0.19 —223 1205 647 1758 9.12 70 2808 6.08 242 139 919 7.06 2882
24 752 10.07 1012 153 —0.12 —2.13 1182 436 136.0 997 36.0 2696 592 251 195 10.79 6.80 295.1
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