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3~ D geostress measurement by hydrofracturing technique and its engineering application
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Abstract The method and modification of 3 =D geostress measurement by hydrofracturing technique is proposed in this paper . Unlike the con-
method has been applied in the Shuibuya Hydroelectric Project .
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ventional hydrofracturing method, it does not adopt the hypothesis that one of the principal stress direction is parallel to the borehole axis. This
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Table 1 The measured results for 3 horeholes
FLiE JE )18/ MPa i S8/ MPa WL B EE 7 ) e LR TR TN
L5 FHIL S 71/ fei 7 / {651 £y
/m P, P, P. A O (EEIL)  Gkopal a4l
4,71~ 5.91 6. 83 5.55 3.62 5.31 3.62 N46°E/ SE/ 60°
6.71~ 7.91 5.33 3.83 2.83 4. 66 2.83
KT
9. 50~ 10.70 7. 66 5. 66 3.37 4. 46 3.21
13. 00~ 14.20 8.33 6.33 3. 606 4. 66 3. 66 N46°E/ SE/ 70°
5.84~ 7.4 3. 16 2.17 1.62 2.71 1.62 N46 E/ NW/ 6(°
10. 35~ 11.55 5.00 4,33 2.32 2.63 2.32
45 #h4L
16. 11~ 17.31 4. 66 4,27 2.58 3.47 2.58 N46 E/ NW/ 7(°
21. 46~ 22.66 3. 16 2.78 2.05 3.39 2.05
6.94~ 8. 14 2.77 2. 46 1.49 2.00 1.49
15.09~ 16.29 2. 16 1.85 1.49 2.62 1.49
17.23~ 18.43 4. 31 3.49 2.16 3.00 2. 16
e H AL
21.21~ 22,41 7.24 6. 01 3.39 4. 16 3.39 N76°E
36. 02~ 37.22 3.23 2.77 2. 16 3.70 2. 16 N8O’E
38. 00~ 39.20 4. 16 4. 00 3.08 5.24 3.08
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Table 2 The inelination and bearing of three measuring horeholes

i £L 7 ] 7K Ji) 45° 1) 1 1 1)
i a/(°) 3 45 %
Jihifh B/(°) 226 226 90
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Table 3 The direction of breaking fractures recorded

by impressing packer

I Bt/ m A/(°)  Hh X, /(%)

o 4,71~ 5.91 120
AP 13,0~ 14.2 110 136

. 5.84~ 7.04 60
A57FRHL 16. 11~ 17. 31 70 136

o 21. 21~ 22. 41 - 76
EHIL 36. 02~ 37.22 - 80 0
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Fig. 1 The relative position of three measuring boreholes
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Table 4 The measured results of 3— D geostress

ISl S {EL/ MPa fHifas(°) Ji i f/ (%)
q, 3.30

], 2.55

q 4. 85

T, 0. 55

T. - 0.99

T, - 0.8

o, 5. 62 58.9 253.5
o, 2.97 26. 4 108. 0
0 2.13 15.2 10.2
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Table 5 A comparison between the 2— D stress states obtained
from 3- D measured results and the 2— D measured

results in eross sections of all horeholes
= # Sz Rl S BB LI A e S

C‘ny MPd C};yf MPd 4!; wa \'IPH 0,:;,),3’1\‘1}’& Ay

AL 77 )

AR 4,80 277 101.1  4.99 3. 64 115
a5 Rhm 2.97 260 34.6 3.09 2. 10 65

FHEHA 3.5 2.26 -87.6 3.93 2.78 - 78
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Fig. 2  Breaking fractures caused by the minimum tangential stess
and the minimum minor principal stress
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Fig. 3  Distributions of the tangential stress and the minor principal
stress along the hole wall in 3 types of boreholes with P =

5.0 MPa
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Table 6 A comparison between minimum tangential stresses and minimum minor principal stresses at the hole wall
of 3 types bhoreholes with Pw= 5. 00 MPa
B AL Joe /N R B Ay TN AN R H A 2 AR
J7 I EAi/MPa FiibtR A/ () SiLEhYE S/ (°) mAE/MPa BT A/ (°) SELEh IS/ (°)  EEE/MPa BTAERR AL/ (°)
KF - 1.473 101. 1 0 - 1.730 95. 4 - 16.8 - 0.257 - 57
45°Fm - 0.177 34. 6 0 - 1.121 36.5 21.6 - 0.944 1.9
HEF ] - 1808 92, 4 0 - 2.000 87.7 - 11.0 - 0.192 - 4.7
s5e/IND ) B2 3 R 7N B 708 32 g e G BT Ak PR K £ v

FITFE6 . 3R 6 nl AL S N1/ 3N H i /N 1Y)
[F] R 370, SF3708 0. 464 MPa, BT ABRR 1t BT 2 5%, °F
RN 2 4. 1°, B/ NI/ 2 7 A BRI B,
5 fLah g T - 16,5 .
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(B}= B3)[A+ Bscos 2(0,— a)]sin 2( 0,— a) +

BiDisin 2( 6, - a) + 2Ba2Do[A +

Bacos 2( 0, — a)/sin2(0.— a)+ D3= 0(6)

X

A= (= Oy— Og+ On+ Py)/2
Bi= (1+ W)(0,- 0y)

By= (1= W(0,— o) (7)
D= 2T.cos 0,- 2T,sin 0,

Dy= (T- T.)sin20,- 2T.T,cos 20,
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0= (= b+ b= 4ac)/2a (8)

a=- 2Hcos 2( 0,— a)/1- 2cos 2( 0,—- a)]
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8 Uogcos” 2( 0, - @)
c=[(%= Py+ T= Po)( 9o+ T— Po)- Di]+
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Table 7 Modification of value and direction of major principal stress Oy and minor principal stress Op in cross section of 3 types boreholes

- 2 L FE B & 0F 51
’/m KERH N R A KER A KAER A NN KERH
0y/MPa Oy/ MPa W o/ (°) 0,/ MPa 0y/ MPa W o/ (%)
AL 4. 71~ 5.91 5. 31 3.62 120 5. 31 3.62 123. 0
13. 00~ 14. 20 4, 66 3. 66 110 4, 62 3. 66 113. 7
) 5.84~ 7. 04 2.71 1. 62 60 2.04 1. 57 80. 0
45° RHL
16. 11~ 17. 31 3.47 2. 58 70 2.70 2. 57 76.9
. 21. 21~ 22. 41 4. 16 3.39 - 76 4. 41 3.29 -93.0
i B AL
36. 02~ 37.22 3.70 2. 16 - 80 4. 07 2.04 - 94, 3
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