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Abstract  The complete Coulomb failure siress changes caused by the 1976 Ms7.3, Ms7.4 Yuman Longling
double main earthquakes are calculated. And dynamic and static siress triggering dfects on the after earthquake
sequence are studied. The results show tha the second main earthquake is subjected to the triggering effed of
dynamic and static Coulomb stresses induced by the first main earthquake. Among the thirteen strong aftershocks
of the double main earthquakes, 90% of the aftershocks occurred mside the triangle block are subjected to the
triggering effed of dynamic and static Coulomb stresses induced by the first or the second main earthquakes. And
2/3 of the aftershocks ocaured outside the triangle blodk are subjected to the triggering effect of dynamic and
static Coulomb stresses induced by the second main earthquakes. The dynamic and static stresses triggering dfects
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of the second main earthquake are stronger than the first main eathquake both in intensity and in extent. In near

field the numbers of aftershocks triggered by dynamic and staic Coulomb stress are about equal. However the

range of triggering effect of dynamic Coulomb stress is larger than that of static Coulomb stress.

Keywords Complete Coulomb failure stress changes, Dynamic and static stress triggering, FEarthquakes in

Yunnan
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Table 1 Parameters o main and after shocks

HF T R[] (b mE) 2 (°N) ZPE(°E) W (km)  BHMs  GERC)  WMC)  WEAC)
#1EE 1976- 05— 29 20: 23: 18 24.37 98 63 24 7.3 323 80 - 172
2 EE 1976- 05— 29 22: 00: 19 24.55 98 75 20 7.4 242 88 0
MRARE 1976- 06— 29 22:31: 42 24.50 98 72 33 5.2 & 45 34
TRARE2 1976- 05— 30 O1: 08: 53 24. 60 98 70 33 5.0 D 75 46
WARE3 1976— 05— 30 03: 36: 51 24.53 98 75 31 5.6 74 64 -0
FRARE 4 1976- 05— 30 12:18: 38 24.43 98 83 28 5.4 ® 75 -8
FEARES 1976- 05— 31 06: 31: 31 24. 40 99 00 33 5.3 78 66 -3
HAREG6 1976- 05— 31 13: 08: 28 24.25 98 63 16 6.5 7 45 135
AR E T 1976- 06— 01 2: 34: 59 24.20 98 63 14 6.0 238 90 - 30
RARES 1976- 06— 09 07: 14: 27 24.30 98 78 5 5.3 103 90 40
TRARFE9 1976- 06— 09 08: 20: 35 24.83 98 75 10 6.2 175 65 180
BARE10 1976- 06— 10 O1: 40: 25 24.90 98 60 30 5.0 174 90 170
TRARE 11 1976- 06— 20 10: 33: 05 24.50 98 6 5 5.1 254 60 6
TRARFE 12 1976- 07— 04 00:33: 17 24.30 98 6 5 6.0 ) 48 -5l
TRARFE 13 1976- 07— 21 23: 10: 47 24. 81 98 &0 5 6.6 160 88 - 157
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Fig. 3 The curve’ 7. 3— 7.4 isthe time history of complete Coulomb failure stress change induced by M7 3 earthquake at the faul plane

of M7. 4 earthquake; (al, a2, a3, ..., al3) are time histories of complete Coulomb failure stress changes induced by M7. 3 earthquake at
the fault planes of aftershocks No. 1,2, 3, ..., 13, respectively. (b1,b2,b3, ..., b13)are time hstories of complete Coulomb failure stress
changes induced by M7. 4 earthquake at the fault planes of aftershocks No. 1,2, 3, ..., 13, respectively.
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B 2T Vi 30 5 TR PR Bl 252 O RN AR AU AR
HRORIRZE AER 3R 4h, RORH T 3hA BB i
82 7378 AU AR FR) R 223 .

5 B LR A Bim AR = sl A
S RN A F A o

5.1

1EH) R B3R N AR A T 1 25 25 Y B2 i
A, HR AT RE R SO W7 JR ) 2 S5 T fre Bk B = Al 5
T 2h. BRI, 15 B A2 iR AR AT W=
AR BETE B A, D00 s e G BB N AR A %
7 )24 BELAS BIREIR T B 1 . sk rsh &
P R BT 72 3, S B Bl 8L 70 AR Ak T2 T 3
B KB ER , B s A PG EUEIR AF T, B
T, 972X St () 230 4 B ik s A O, IEAE 10 3h
A& N7 AR FEAE BT AR /N Bl AT 52 X
R0 R A 2 R, R — B2 R
Tt F35 AR A IR R A J 05 P 3 FF A AR IR S
A BUAE 5 IR TE) A R A SRR R R R S
A 1 b R ) A7 AEAS 1 5 A B ) B 3R g i
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57 2 P T 0 R A3 R SR 2 AR R R
PR R, Fh T b R ke T DL o e AR 7 2 R (X
(ARFAE 16 3 RS >R 52 M 1 Bl 26 SR A, BRI X £
Bt RS Il 7= AE B B0 A5 S IS ) O FE IR fid AL
H, B0 R RCIR A5 1k BE 4T Bl A B A
HEAT AR

SR Bl N 7 fich 5 A 2 N 7 i R 1R L T
B, C AW R B, BB A ) fil RN A B
1M B4R H) 2 0. 5 MPa ' 0. 01 Mpa+ !

TR ER AR, A 0K E B AW SIS ES
JEEA L N A Ak a2 i W2 BI4E B B
5AELL Y R A EEHE KR L S E S
TR 7978 A 1) B R VG B 4R M E, 9 HL B0l K
THME 0.5 MPa, WA\ % G e iE i kB 523 T
F R (B A R SN 7 ik R AR F (TR AR Bh 45 L
i AEAH) . © W R—ANE S W E B S E S
TN, 7375 A e R U A e D 6, DA 1% ) 4%
MR R A BB AT 52 B B 2SI 77 1 fik R A, 3%
ARZFNGERIERA. » W —A 5 8 E W2 EiE
BTN AE N IE, 3 HILEUE KT B
0.01 MPa, NIA 1% 5 S 4 75 1 % A2 32 3 7 % A5
CRBZE N7 i A FH (TRTAR B s BT ik R VE )

3 1 2

Vo QSR —A S S W 2 R S O R AR
e AB R 1, I B A5 E R TBRAE 0. 01 MPa, U IAH
ZJE SRR R RS2 BT S PO R T RIPE
TFEER AR . % W R — N Se R 2 BRI B
B AP R 24 77 AR A I 4 6 43 /N T IR
0. 5MPa H10. 01 MPa, JUI I\ Ay 1% J5 S 10 52 1) K A %
1 S22 BhAS BEEAS BT ATATE L. 53 4b, k38 SCik
[ 36, 37) FT 48t B 87 B ) fil 2 10 e K AE IR B[] 2y
15 KI5, WONEIRR (A 15 Rk AE I G 42
i FE 52 B B0 O 2R D fi AR A2 TERk )
5.2

H 45 AR W2 1 b 58 4 BN AR
Tt 5 B, K Bh 35 BRI N ) A8 A I B
KAE ACFS( 1) me RV RS B A5 2R N F) 224 IR E
ACKS FIF3 3 . 9Bk FoP IR ek (Al 26 1 e
TR L3 AR ) AR B2 ), B Z A P IR 2 A
FRIPE S RN ) A A B 0, B 2% F& B P IRE R K
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Table 3 Analysis results of dynamic and static Coulomb stress effects on the aftershocks induced by main shock 1 and 2

BLAE 2

BER(MTI) FAENSE B2 ERMT A FERNS ERMES B ER OF2ER HF1HE2E
SR BEERE R OBRRN DAL M ORI RO R N AR ORI R R LA XS A XS Ak RS 2R
mAIER  Rbmy ERESE RN RN ENMHESECBRMN IEL BN BHSE O RNEM RRER ENE S
N o B LG ! MR A SR PR PR “1EH
FE () A R A
ACFS( 1) 1 ACFS ACFS(1) e ACFS ACFS, 5, - . ks
/(10° Pa) /(10°Pa) /(107Pa) / (10°Pa) /(10°Pa)
M7. 4 0 0.850%0 169 0. 559 or ST
1 0 0.58 10 093 0. 93 0.193%0.051 0.314 0373 or or ST
2 1 0.93110 155 -0 921 0.120%0.023 0.103 0011 or or ST
3 1 - 039510 031 0. 339 0.272%0. 062 0.432 0 466 N or ST
4 1 - 06&2%0 102 - 0. 648 0.201%£0.036 0.292 0 27 N or
5 2 - 05%%0 106 -0. 115 - 0.107£0.019 -0112 - 0124 N N R
6 2 0.689%0 171 0. 879 0.170£0.033 0.028 0116 Dr Dr ST
7 3 2.03110 325 3. 595 0.489%0. 057 0.252 0 288 or or ST
8 11 0.726%t0 117 0. 009 0.150%0. 025 - 0020 - 0019 DT or R
9 11 0.48110 0% - 0. 042 0.283%0.066 - 0201 - 0204 N or R
10 12 - 055%0143 -0.261 0.219%0.037 - 0041 - 0067 N or R
1 22 3.5310 727 1. 332 1.772%+0. 358 3.683 3812 oD oD ST
12 36 0.69710 166 0. 88 0.251%£0.065 0.093 0 183 oD oD ST
13 53 0.35910 083 -0.206 - 0.195%0.045 - 0.0012 -0m2 N N R
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BN FIAE AN R J5E DA R [R5 A P 1S 2 Al
MR R R, o Hr &5 R B8 F3% 3 . o,
DI RoREh N A, © ST R A B 7 ik
KAERL R ZRoRiER A5 N7 B AG BE IR AR A, < N2
FORBETofl R AE I JEREL S H, O R i i fx
RHER fish R 6T 18] 1 TG 28 20 A L A R A A DT
NSRRI R AR 2 R AE 5 2 VG P () 3 A
O N WA W] BE AN AL Bl A Aok AN A

SR TAS BE B e VR R PRI
4

53

HF 5N 1,3,4,6,7,9 KRBT G442 5E
W72 TH] b AR 5E A R i N ) AR A T R 4 IR,
b N A (N A R R A O R - N
ACFS( 1) ma FHERAS PO 8 ) AR A0 B IR AE. ACFS
HITER 4 A AR HE b Wi ), 23 Arik e 7R XS B
T 5 SR 4% 2= HEh SRS O i B A1k
MVEF TR, 45 R8T K 4.

Table 4 Analysis results of dynamic and static Coulomb stress effects on the aftershocks induced by adjacent aftershocks
AR B B AR R 7 A B B3 B B RS AR AL A X FUp A ) Bt

FEARRR A

kL

SmRE E?f & {85 Il 5 R U R 5 P B 288 70 A8 Ak AR i AL AR AR TR 5T
i)
(%) ACFS(t) wal Pa ACFS/ Pa ;A A
1 2 1 0.147£0.021  (10°) 0.601 (10%) N N
1 3 1 0.195£0.039 (1¢f) 0.129 (109 N Sr
3 4 0 0.159%0.036 (10f) 0.351 (109 N ST
3 5 1 0.551£0.138  (10%) -0.817  (10% N N
4 5 1 - 0.867£0.204 (10%) - 0.206 (103) N N
6 7 1 0.131%0.02 o) 0.208  (106) Dr ST
6 8 9 0.511£0.125 ) 0.790  (10°) pr ST
7 8 8 0.708X0. 183 0) 0.844  (10% N N
9 10 1 0.52610. 02 ) 0.673  (10°) Dr ST
9 13 42 - 0.415%0.013 ) -0.627 (109 N R

6 WitH4hie
6.1

HIE 2 15E 4 PEC AR N T 22 ACFS (1) I 2
AT B, 584 PG BRI 77 A2 AR 7 e ke (R R ¥
AR 73 AL ARG RE 38 20 2R, BT AR 1 3)
A A LS AR AN 5 25 1) 12 B AR N T A2tk
5515 2 FRAE A% 5 S AR R R B AR Bh
AP RB RN AR BRI SN 18] 3 79000 15 s 120 s
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6.2 1 2
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Z4R 7 Wi R AERD (DT . AANE 3IEER, 5 1 F
FEEEE 2 FREWIZm L= ENE S E SN
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SRR IR R (R BE S R 15 R INNEE 1 &
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N7 i A, TS 11, 12 SR R BN Sh S ES
TRZE 7 ik A R T 381D A % 22 7 Bl P mT LA
JE 3,4,5,10 SREWE LEhSE RN )%
b By KPR MEA 7, J8 T 5.1 g Ea © | 13
5 5mAR RN 2 I BhAS B R L) AR A ) KU
E AR AR NIE, (B HAE/N T BI{A 0. SMPa, J& T1&
WL WA 3,4, 5, 10,13 X S M REM RAERE
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ZRNE 1 EEMBES NI, BN BT 1S
F19 5 A58 Wi 2 1L BhAS Ol 240 ) (TR 1R 72
YO TR PN TTRE ANl 2 2 25 Rl R 2% 2R R0 G AR 2% 1F,
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3 Bow, 15 IRZ U 0T LR B i, B S 5
A3 2 AN AR 11 AR BN 20 B 5 2 355~
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ALY (EHE A 11 A0 12 5 R R I R R I [A) PE 3
SRR I 15 K, B B ) ful R AR TR, HOA R 26 2
FEX1,2,3,4,6,7, 8,9, 101X 9 JG4Lims Bt 2
T BN ORI R B A .
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