a4% Al £ oW H R Vol.44,NO.4
20244F 12 SOUTH CHINA JOURNAL OF SEISMOLOGY Dec.,2024

W AR 25 A, A5 BT R R N T 1 R S ML 5 R R R TR —— DAL T O R S DX 1)), AR MR L 2024 ,44(4) ¢
1 1—20.[DAI Yinglei, LI Zihao, LI Lintong, et al. Identification of Seismogenic Fault Plane of Focal Mechanism Solutions Based on Tectonic Stress Fields :
A Case study of Haicheng and Yingkou of Liaoning Province and Their Surrounding Areas[J]. South China journal of seismology ,2024,44(4) : 11-20]

ETHEN 11580 EEV I E 2 E R E iR 5
TR E O R E X A

BEBE, FTR, ERM, FEE, EHEE
(I THMER, TEBH  110034)

FEE: T N 75 1 s TR AL & i T2 TR B O YA AR 1T 7 M XA s R o SR PR sl ik i A O
AR T T ML IX 253 SRR IR ML it o S MRRREAIL T /K S 1o A8 48 1 Ry 28 o LA T 402 . 8 S A VR IX ) i 12 13 Y
[FIBSE, & Hh R Y TR ML A A R W2 T o S5 R W]: A0 T b X A b 22 o Wy TR E T T . W iy e K 3
B SRS A I 0 A NEE [0, R 1 22 KOS Gl B s ) =0 5 s, WAk Mg hl s /N E N F1 U
NNW 12k 32, AR M/ SR B JEFsk i) & = S rEE R R R . R51H 195 R IEALH] & = W2 0455
TR R R R R IR B SRR B S S . X TR R R v P O, X /NE R AR — i ]
P o WEWIFETL T b X T i vl A5 o

KHEIR : RIEALRINE; SN 1Y WEARRE BB KEWR; 1T HIX

FESES: P315.7 XERARIRED: A XEHE: 1001-8662(2024)04-0011-10

DOI: 10.13512/j.hndz.2024.04.02

Identification of Seismogenic Fault Plane of Focal Mechanism
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Abstract: In order to explore the applicability of the identification method of seismogenic fault plane of focal
mechanism solutions based on the tectonic stress field in Liaoning area, the P-wave first motion method was used to
calculate and collect 253 focal mechanism solutions in Liaoning area. They were classified according to the areal
strain of the horizontal strain rosette of the focal mechanism. While inverting the tectonic stress field in the source
area, the determined seismogenic fault plane of focal mechanism solutions was given. The results show that

earthquakes in Liaoning area are mostly strike—slip and normal faults. The dominant distribution direction of the
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maximum principal stress in the tectonic stress field is NEE, and the dip angle is mostly horizontal or nearly

vertical. The orientation of intermediate principal stress is discrete, and the dip angle is steep. The minimum

principal stress is mainly in the NNW direction, and the dip angle is small. In general, it belongs to a strike—slip

stress system dominated by tensile stress. The identified 195 seismogenic fault planes of focal mechanism solutions

are consistent with the characteristics of main seismic control structures and Anderson fault theory. The accuracy is

remarkable for intermediate and strong earthquakes, and there is also certain reliability for small earthquakes. This

paper proves that the application of this method in Liaoning is feasible.

Keywords: Focal mechanism solution; Tectonic stress field; Fault instability coefficient; Seismogenic fault;
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Table 1 Minimum 1D P-wave velocity

model in Liaoning area
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Fig.1  Definition of the fault instability in Mohr’s diagram 6 20.0 6.25
s " 7 25.0 6.28
1.2 RiEVHIEETE
8 30.0 6.38
AR SCAF LT HB X 2001 4F 1 H 1 H % 2022 4F 12 0 35.0 64
F2 ETPEVISMRMERBRITTiHX 2016—2022 £ M, >3.0 i 5 R fF
Table 2 Focal mechanism solution of earthquakes with M, > 3.0 in Liaoning area
from 2016 to 2022 based on P-wave first motion polarity
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Fig.2  Division of focal mechanism types in Liaoning area
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Fig.3 Spatial distribution of various focal mechanisms
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Table 3 Results of plane instability coefficient of focal mechanism of

earthquakes with M, >4.5 in Liaoning area
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Fig.5 Seismogenic fault plane orientation and fault instability coefficient distribution
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