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INVERSE ANALYSIS FROM ACTUAL DATA TO DETERMINE
GEOSTRESS AND WELLBORE STABILITY

ZHAO Haifeng, CHEN Mian
(Key Laboratory of Petroleum Engineering, MOE, China University of Petroleum, Beijing 102249, China)

Abstract: A new method based on actual data to determine geostress is introduced. Without the traditional
assumption that wellbore is cylindrical, the relationship among wellbore deformation, rock mechanical properties,
geostress, pore pressure and mud density is established by using dual media elastic mechanics. Using this
relationship, geostress and pore pressure are inverted from mud log and conventional log. Then collapse pressure
and fracture pressure are calculated. The results show that the calculated fracture pressure is in good agreement
with the actually measured value, and the inverted pore pressure is in agreement with the practical mud density.
The agreement verifies the rationality of this new method. It is a breakthrough to determine earth pressure and pore
pressure from actual mud log and conventional log. Due to the basis of rigorous mechanical model and actual
data, this new method has high degree of accuracy. With measurements while drilling, this method can predict pore
pressure, geostress and wellbore stability at real time. So the method may be wildly used.
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Tablel Calculation data
HHFm  REEH(gecm ') HBI AR s%p JERA EREANg e em™) HEHMPa  ANERER() B4
1006 1.26 0.09771 0.91098 0.230 00 2.465 37 14.239 74 29.367 30 1.710 17
1103 1.26 0416 57 0.705 93 0.220 39 2.42789 6.786 23 30.110 38 1.73591
1206 127 0.51771 0.658 89 0.240 13 2.394 00 11.554 20 29.664 38 1.720 39
1254 1.29 051771 0.658 89 0.237 66 2.402 51 13.111 18 29.497 00 1.714 63
1390 1.28 0.510 86 0.661 88 0.233 02 241235 10.840 32 29.737 12 1.72291
1506 129 0.492 57 0.669 98 0.228 20 2.407 45 13516 15 29.451 32 1.713 06
1616 1.28 0.507 43 0.663 38 0.244 38 2.404 89 10.950 26 29.726 06 1.72253
1750 130 049371 0.669 47 0.25124 2.404 02 4968 73 30.259 38 1.741 14
1820 1.27 0.440 00 0.694 44 0.249 33 2.393 29 8.19724 29.987 44 1.731 61
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Table 2 Inversion results from actual drilling data

BAHE  BMEE TLBE A

i RARKE  WAFKE (107 MPa-m’
Ly A 048 0.05 115
ToEa 042 0.05 1.38
BIX Thrd 037 0.04 127
BAHA 033 0.05 1.29
AR 0.30 0.05 1.25
=85 ekt 037 0.04 144
- RETA 036 0.05 2.06
KAlX4 0.35 0.06 2.20
5 033 0.08 221
P :;2 0.35 0.07 1.93
B 0.34 0.05 1.95
BRR  Ead 0.30 0.07 2.17
EHE ABER4A 0.30 0.06 2.15
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Fig.3 In-situ stress gradient profile
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Fig.4 Collapse pressure and fracture pressure equivalent
density profile
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