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Tab. 1 FEarthquake source parameters (strike —slip fault)

S My L/km d /M Aoi/bar G./(J+m™?) BENE

1857 =01 —09 8.3 297 9.4 9.5 9.6 x10° S Tt
1868 =10 - 21 6.8 48 0.9 5.63 5.5%10° e TN g IR AR
1891 —10 -27 8.0 80 8.0 30 2.6 x107 H Ak
1906 —04 — 18 7.8 432 6.1 4.24 2.8 x10° SEE M IE4 1L
1920 -12 -16 8.5 220 10.0 13.6 1.5 x107 rh E H R
1930 - 11 =25 7.3 35 3.8 32.6 1.3 x107 HAAL R
1939 -12 -26 7.8 360 7.5 6.25 5.0 x10° + HEBR A
1940 —05 - 19 7.2 60 5.9 29.5 1.9 x107 S EINN LR RS
1942 -12 =20 7.2 47 2 12.8 2.8 x10° T HHR/RKE
1943 —11 =26 7.5 280 1.9 2.04 4.2 x10° T HH-RiR S
1944 -02 - 01 7.5 180 3.6 6 2.3 x10° T H IS
1951 —11 -18 8.0 90 12 40 5.2x107 P ]V R 2
1951 —11 -24 7.4 43 2.1 14.7 3.3 x10° BISE BRI
1952 -07 -21 7.7 57 3 15.8 5.1x10° E RN EE
1955 —03 —18 7.2 58 4.35 22.5 1.1x107 T HAWHRK
1957 —05 -26 7.0 40 1.65 12.4 2.2 x10° + T H BB
1957 - 12 - 04 7.9 236 9.4 12 1.2 x107 Sl REE—P KT
1958 -07 - 10 7.9 200 6.6 9.9 7.0 x10° B3 A A Y
1966 - 06 - 28 6.4 38.5 0.2 1.56 3.4 x10* eI B T AE SR A
1966 —08 — 19 6.8 30 0.4 4 1.7 x10° +HHF/RE
1967 —01 —05 7.4 40 1.3 9.75 1.4 x10° SRR
1967 -07 -22 7.4 80 2.6 9.75 2.7 x10° T HHEBH RS
1968 — 04 —09 6.8 31 0.38 3.68 1.5x10° 2 o 1 L
1968 - 08 -31 7.1 80 5.2 19.5 1.1x107 FAEAR— DR
1968 — 10 - 14 6.9 36 3.5 29.2 1.1 x107 RF) 2 B} Ak
1970 —01 - 04 7.5 48 2.7 16.9 4.9 x10° [ = il
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1971 —02 -09 6.5 16 2.5 47 1.3 %107 EENMNZ IR £
1972 -12 -23 6.2 5.9 0.67 34.1 2.5 x10° JeIMBLR 40K
1973 -02 - 06 7.3 89 3.6 12.1 4.7 x10° HhEE
1975 -01 =23 4.6 10.4 0.2 5.77 1.2x10° SN AT S A
1975 - 05 =31 5.2 6.8 0.02 0. 88 1.9 x10° FE MR
1976 - 02 - 04 7.5 235 3.4 4.34 1.6 x10° fes T 3 K
1976 - 11 -24 7.3 55 3.5 19.1 7.2 x10° T+ H A
1977 -12 19 5.8 12 0.3 7.5 2.4 x10° BB A — R K
1979 -03 - 15 5.6 3.9 0.1 7.69 8.3 x10* 2 [ M 2R AT R
1979 —08 - 06 5.7 14. 4 0.15 3.13 5.1 x10* 2 B M LB AR
1979 - 10 - 15 6.7 30.5 0.8 7.87 6.8 x10° 2 E N W IR IR FR e 4
1979 - 11 =27 7.1 65 3.9 18 7.6 x10° 7t BAALF
1980 01 - 24 5.9 6.2 0.03 1.45 4.7 x10° 2 E M AR ARk 2K
1981 -01 -23 6.8 44 1.5 10.2 1.6 x 10° P
1983 —12 =22 6.2 9.4 0.45 14.4 7.0%x10° PIEJLRTE
1985 —10 -27 5.9 3.8 0.12 9.47 1.2x10° BT IR BAWE 3T
1986 —03 - 30 5.8 13 1.3 30 4.2 x10° RICH) I A5 57 B 7
1986 —07 —21 6.2 15.8 0.11 2.09 2.5x10* S N TR ST R
1987 —11 -24 6.2 10 0.2 6 1.3 x10° 2 EMN IR 5 2
1987 - 11 -24 6.6 27 0.92 10.2 1.0 x10° 2NN TR T AR L
1988 — 11 —06 7.3 35 1.5 12.9 2.1x10° T EEE—Ik S
1988 —12 - 07 6.8 25 2.0 24 5.2 x10° MEZE JE i R
1990 -07 - 16 7.8 120 6.2 15.5 1.0 x 107 FRER
1992 - 06 -28 7.6 71 6 25.3 1.6 x 107 e b i 22 A
1999 —08 —17 7.4 120 5 12 6.2 x10° +H IR
2017 -08 - 08 7.0 40 0.74 10.7 1.6 x10° FRE g

Fx2 HEERESH (FHH)
Tab.2 Earthquake source parameters (reversed fault)

w22 My L/km d o/ m Ao /bar G,/(J-m™?) SN
1896 - 08 - 31 7.2 40 4.4 33 1.6 x 107 H ARG —T &
1927 -03 -07 7.7 14 3 64.3 2.1x107 HAPHE
1956 —02 —09 6.9 22 0.9 12.3 1.2 x10° BTG KR
1972 -04 -10 6.9 20 0.1 1.5 1.6 x10* R RR R —R R
1974 —05 - 08 6.5 5.7 0.48 25.3 1.3%x10° HABE RS
1975 -09 -06 6.7 26 0.63 7.27 4.9x10° + HEFIA
1978 —09 - 16 7.5 85 3 10.6 3.4 x10° RIS BT —R IR A2
1979 - 06 - 02 6.1 15 1.5 30 4.8 x10° BRI A
1979 - 11 - 14 6.7 17 1.1 19.4 2.3x10° P A LA
1980 - 10 - 10 7.3 31.2 6.5 63 4.4 x107 SPS&SINA T ]
1983 - 06 - 11 5.4 3.3 0.64 58 4.0 x10° 2 RO
1983 —10 -30 6.9 12 1.2 30 3.9 x10° +HFHMER
1988 -01 -22 6.3 10. 2 1.3 38.2 5.3 x10° TR P 31 B R v B
1988 —01 -22 6.4 6.7 1.17 52.4 6.6 x10° TR IV 3H R 4 7 L T
1988 —01 -22 6.7 16 1.9 35.6 7.3 x10° TR MY 3H e 4 e B e
1989 —10 -29 5.7 4 0.13 9.75 1.4 x10° BT IR B IS0 35 7.
1989 —12 -25 6.3 10 2 60 1.3 x107 JInEK &0 BL
1999 —09 -20 7.6 60 10 50 5.4 %107 o A AL
2013 -04 -20 7.0 63 1.3 45 4.6 x107 o ] Y
2015 - 04 - 25 7.9 210 4.7 18.9 2.7 x 107 JEAIR JBR IR b [X.
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Tab. 3 Earthquake source parameters (normal fault)

2 1 Mg L/km d /M Aoi/bar G,/(J-m™?) E Ay
1872 -03 -26 8 108 11 30.6 3.6 x107 EJ=pinpiilie s e
1915 -01 -13 7 20 2 30 6.5 x10° RCHI b= 557
1915 -10 -03 7.6 62 5.8 28. 1 1.8 x107 AR SRR
1946 —11 - 10 7.2 21 3.5 50 1.9 x107 WETRM
1954 —07 - 06 6.3 18 0.31 5.17 1.7 x10° AR B
1954 —08 —24 6.9 34 0.76 6.71 5.5x10° PR AT IR IR 4
1954 -12 - 16 7.2 57 4.1 21.6 9.5 x 10° BRGNSy
1954 - 12 -16 6.8 45 3.8 25.3 1.0 x107 P IE AR T A
1959 - 08 - 18 7.6 26.5 6.1 69 4.5 %107 SR AL
1969 —03 —28 6.5 32 0.82 7.69 6.8 x10° + H BRI R
1970 -03 -28 7.1 41 2.8 20.5 6.2 x10° A H AR G 2%
1978 - 06 - 20 6.4 19.4 0.22 3.4 8.0 x10* ESie St JEes
1980 —11 -23 6.9 38 1.15 9.08 1.1x10° T R W5 Lk
1981 -02 -25 6.4 19 1.5 23.7 3.8 x10° A BERH MR
1981 —03 - 04 6.4 13 1.1 25. 4 3.0 x10° FHERLACR
1982 -12 -13 6.0 15 0.03 0.6 1.9x10° b TR
1983 - 10 -28 7.3 34 2.7 23.8 6.9 x10° IR TR M T
1986 —09 - 13 5.8 15 0.18 3.6 7.0 x10* A RPLSIE
1987 -03 -02 6.6 18 2.9 48.3 1.5 x107 BT LRI
1993 —-05 - 17 5.8 4.4 0.02 1.36 2.9 x10° EEMIC B R4
1998 - 10 - 14 5.7 12 0.8 20 1.7 x10° FERAS W
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Critical Conditions for Earthquake Occurrence
in a Single Fractured Continuous Medium
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Abstract

Based on the principle of energy balance, the earthquake triggering process is transformed into the local in-
stability problem of the system in mathematics and mechanics, and the critical condition of crack instability in
the analysis domain is given by theoretical derivation. Based on the theory of linear fracture mechanics, the sur-
face free energy of some historical earthquake — induced faults is given. Based on the principle of potential energy
and the observation data of GPS network, a calculation method for determining the release rate of fracture energy
is proposed. Furthermore, a method for determining the probability of earthquake occurrence of fracture based on
the energy release rate of fracture and the surface free energy is developed.

Keywords: earthquake process; critical condition of instability; surface free energy; energy release rate




