F43E FHIW
2021 4E 9 H

= =+ I

27,

e
DOI: 10.11779/CJGE202109019

ook
Chinese Journal of Geotechnical Engineering
ETHE
n

h:=é”k:y|

omnv/

Vol. 43 No.9
Sep. 2021
AY

2>

|R N D3RR AR A TEN AR
B, EEAL ASH. AL

EIMTREFENE AR TP, e EIT 360015

O #E LA AT R 135385 2 5 5 I I T2 5 8 FH 1) 26k, TR RR IR AL A X Bk AR 2R B A
RS VE G 13, 2T ERAA R R B BN R G &4

W 2 T EDASOR P 6T sz 3 68 SRR R somm, 3w T SO 1 o S0 22 VRO TR I RE 8 7 2E B RN R T BRI EE R SR 4
YERA R B R AL, FRl i B ) 5 R R0 T Ram. X —ike

IZ M S TT IR RN 3% A R0 G T A

hEES: TU43S

BT PR A AR AR S8 S S = B, ST
TREZSRRI DL R T A, FEX L I A AL HEAT T I LR TN [RIRE P M 7 5 I ) S s 8 SR s
ER T A SN 353.89° /26.28° 5 F/NEN AN M SN 100.08° /29.44° , NI AT S REYR
WLHIAR P/IT Rl A B — 80tk R 7 S BT A T B IR R SR se Bm i 5 5
KHEIR: WURIEI; RJ13mcm; EIRNLE] FAkE; AR

IR W T IR RS NI AHEAT T 0 Hr, SRR RO R i) 75 (6 f S5 15U 0 229.86° /48.57° 5 HlA]

XEKFRIRTS: A
25320181152879@stu.xmu.edu.cn.

XEHS: 1000 - 4548(2021)09 - 1730 - 09
EEBN: H BA97— ), B, WIERTIUA, BTSRRI K ) 3 G 7 TR SE . E-mail -

Stress inversion based on microseismic monitoring and its engineering application

TANG Chao, LI Shu-lin, ZHOU Meng-jing, LIU Yin-chi

(School of Architecture and Civil Engineering, Xiamen University, Xiamen 361005, China)
Abstract: Determining the stress field environment of rock mass in engineering is the basis of disaster monitoring, disaster
warning and its application. A joint iterative inversion method is used to retrieve the stress field based on the focal mechanism.
The method uses instability coefficient / as a constraint and combines it with the classical linear inversion method to retrieve the

stress field, which can effectively avoid the negative influences of the fuzziness of the two fault planes on the inversion results

and improve the accuracy of the results. To determine the optimal friction coefficient of rock mass, the friction coefficient
which can produce the maximum instability coefficient is selected as that of rock mass through multiple inversion. The concept
of the main fault plane is defined by the friction coefficient and stress. A typical case of rock fracture microseismic location
event is presented and analyzed. Firstly, the source mechanism is analyzed, the type of fracture and the orientation of the
fracture surface are obtained, and the time evolution of the fracture is predicted. Secondly, the error of the stress inversion

results with different levels of noise is analyzed, and the results are presented. Finally, the distributions of stress filed are

analyzed, and the results show that the azimuth angle and inclination angle of the maximum principal stress axis are 229.86°
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and 48.57°. The azimuth angle and inclination angle of the intermediate principal stress axis are 353.89° and 26.28°. The
azimuth angle and inclination angle of the minimum principal stress axis are 100.08° and 29.44° . The distribution of stress axes
actual monitoring results.

is consistent with the P/T axes of the focal mechanism. The orientation of the main fault plane is in great agreement with the
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Fig. 1 Mohr-Coulomb failure criterion
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Fig. 3 Flow chart of joint iterative method
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Table 1 Fault parameters of nodal planes No. 1 and No. 2
FimS I 1/(° ) Bifh 1/(°) a1 ) [ 2/(° ) f5ifh 2/(° ) WENF 2/ )

1 159.38 49.90 87.55 343.16 40.16 92.89
2 79.30 44.67 -96.12 267.87 45.65 -83.98
3 229.37 33.20 =78.19 3592 57.58 -97.62
4 87.17 47.93 97.81 255.60 42.65 81.43
5 80.87 27.90 -111.29 284.66 64.15 =79.11
6 252.71 21.71 104.51 57.14 69.01 84.30
7 161.45 9.55 —-94.78 346.30 80.47 -89.19
8 196.60 15.20 -83.52 9.89 74.89 -91.75
9 83.77 38.89 79.43 277.25 51.88 98.41
10 123.77 3.39 -127.33 341.15 87.29 -87.93
11 185.47 53.79 -90.46 6.24 36.21 —-89.37
12 68.93 40.64 -107.31 271.25 51.55 =75.67
13 233.41 38.63 -82.05 43.28 51.80 -96.29
14 61.81 49.93 85.76 248.37 40.25 95.02
15 169.87 28.82 -91.70 351.81 61.19 -89.06
16 218.12 35.77 -86.69 34.04 54.29 -92.38
17 202.89 35.15 85.17 28.79 54.99 93.39
P(o)/T(+) P(o)/T(+) P(o)/T(+)4H
(a) HF—dImR (b) B (c) SB=m

B 7 miREHLEIT @

Fig. 7 Nodal plane of focal mechanism
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Fig. 2 Average errors of stress direction with different levels of
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Table 3 Results of stress inversion
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