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Determination of Three-dimensional in Situ Stresses by Anelastic
Strain Recovery in Tengchung Scientific Drilling Hole
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Abstract: Three-dimensional in-situ stress is measured by anelastic strain recovery method (ASR) in Scientific
Drilling well in Tengchong of Yunnan province. ASR method is an economic and practical new method, which is
developed for three-dimensional in-situ stress measurement at great depth in recent years. In-situ stress state is
obtained in depth from 720 m to 1098 m by ASR method. The results of measurement show that the maximum
and intermediate principal stress is nearly horizontal, and the minimum principal stress is nearly vertical. The
direction of the maximum horizontal stress is from 30° to 45°. Measurement results by ASR are compared with
the focal mechanism solution. Comparison shows that the results by ASR are in good agreement with focal
mechanism solutions. The stress state is conducive to strike slip movement for high-angle faults and to thrust
movement for low-angle faults. This stress state is consistent with activity nature of earthquake faulting in
Tengchong area. The results are meaningful for study in earthquake mechanism in Tengchong area.

Key words: In-situ stress measurement; anelastic strain recovery; scientific drilling well in Tengchong; focal
mechanism solutions
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Fig. 2 Anelastic strain recovery curves from Sample TC5
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a-anelastic strain recovery curves of measured nine directions from Sample TC5; b-anelastic principal strain curves
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Table 1 Azimuth and magnitude of principal stress
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TC-3 720 216 16 124 15 73 28 20 16 18.7 27 17 35
TC-5 970 32 32 300 2 207 58 35.4 28.6 21.2 25.2 32,6 28 35
TC-7 1020 223 2 313 19 130 71 37 27 25 26.5 36 25 43
TC-8 1070 52 15 147 17 284 69 37.6 32 27 27.8 37.4 31 45
TC-9 1098 210 26 112 17 352 58 38 31 26.4 28.5 37 28.1 30
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Fig. 3 Azimuth of horizontal maximum principal stress by
ASR
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Fig. 4 The horizontal maximum principal stress from ASR
And P-axis of focal mechanism solutions
(P-axis is from WU et al., 2013)

182 [ 75 1) AU A B A — S5k, anl&l 5 frs .

P 5 S = A R A s AL =R
Kk, LA, o5 PHL, 0,5 TH 0,5
N lAR S B o L2 ASR 45 21 = A 0 ) 5 Hh g
DL 18 =4~ T 1 25 18] 7 b A B i — b



114 Ho R

EE

E P o

E5 ASRBEMZ=ZAENAOFMAFMGASHEIIRE
=ANEhAY 5 LR f RO EE 38

(ENFREFEBREEMN G, 2014)

Fig. 5 Azimuth and dip angle of principal stress by ASR
and principal axis of focal mechanism solutions
(focal mechanism solutions is from China Earthquake
Network Center, 2014)
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Fig. 6 The changes with depth of the in-situ stresses
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a-the changes with depth of the three-dimensional principal
stresses (Si, Sz, Sz are maximum and intermediate and minimum
principal stresses and the straight lines labeler as 1, 2, 3 show the

regression lines); b-the changes with depth of the horizontal

principal stresses (Sy, Sh, Sv are the maximum and minimum

horizontal stresses and the vertical stress respectively and the

straight lines labeled H, h, VV show the regression lines)
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