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Diametrical Core Deformation Analysis Method and Its Application in Deep Hole In-Situ Stress Measurement
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Abstract: In-situ stress measurement is one of the indispensable basic work in deep resource mining engineering. Diametrical
core deformation analysis (DCDA) method. which measures the diametrical deformation of the core samples, is not limited by
the borehole depth. It offers advantages of convenient operation and reusability for obtaining in-situ stress information from
deep boreholes. Based on the principle of DCDA method and high-precision laser ranging technology, a core orientation method
using borehole images and core surface scanning was proposed, which realized the determination of the geographical orientation
of the core samples, and determined the direction of the horizontal principal stress by the radial ellipse shape of the oriented
core. This method was applied to the deep hole in-situ stress measurement of a phosphate mine in Guizhou, and verified by
hydraulic fracturing method. The results show that the maximum horizontal principal stress direction determined by DCDA
method is NE66° to NE81°, and the maximum horizontal principal stress direction determined by hydraulic fracturing method is
NE64° to NE80°. The minimum deviation value determined by the two methods is 3°. and the maximum deviation value is 17°,
At the same depth, the deviation of the maximum horizontal principal stress value determined by the DCDA method and the
hydraulic fracturing method is within 5.0% , and the results measured by the two methods are basically the same. A new idea of
in-situ stress measurement combining diametrical core deformation analysis method and differential strain curve analysis
method (DSCA method) was proposed. The two methods complement each other in data utilization and can calculate the three-
dimensional stress value of underground rock mass.

Key words: Diametrical core deformation analysis method, In-situ stress measurement, Core orientation, Principal stress

direction, Differential strain curve analysis method
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Fig.1 Schematic of core expansion caused by borehole stress relief (modified by Ref.[7])
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Fig.2 Working principle schematic of diametrical

core deformation measuring device
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Fig.3 Core surface scanning imaging
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image and core scanning image
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Table 1 Parameters of core samples
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Fig.6 Diametrical deformation measurement curves and fitting curves of core samples
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Table 2 Measurement results of DCDA method in the

direction of horizontal principal stress of core

HLoa/ due/ duin/ (duax—dwin)/ (Swmax—Swin)/ S
e () mm mm mm MPa J7 1]
1 4 102.234 102.214 0.020 6.37 NE66°
2 40 102.367 102.346 0.021 8.18 NE77°
3 172 102.411 102.352 0.059 9.03 NES81°
4 110 102.164 102.093 0.071 13.07 NE70°
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Table 3 Comparison of the measurement results between

DCDA method and hydraulic fracturing method
S max 7 171

(S max =S min)

f/ DCDA 7KK @2/ DCDA JKEHZ w2/

B OEE% O H/MPa /MPa %
440 NE66° NE74° 8 6.37 6.50 2.0
671 NE77° NE80° 3 8.18 8.46 3.3
942 NE81° NE64° 17 9.03 9.50 4.9
1005 NE70° NE66° 4 13.07 13.64 4.2
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El7 BRAEE 440~1 005 m KENEHHFERERAFE

Fig.7 The maximum principal stress direction measured by the two methods at the level of 440 -1 005 m
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