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A discussion on “The mechanism of long-distance jumping and the migration of
main active areas for strong earthquakes occurred in the Chinese continent”

—transverse isotropic “wounded element” is a better method
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Abstract In a paper titled “The mechanism of long-distance jumping and the migration of main
active areas for strong earthquakes occurred in the Chinese continent” (Vol. 55, No. 1 of Chinese
J. Geophys. (Chinese Edition)), Yang et al. proposed to simulate the effects of earthquake fault
slip by reducing shear modulus of the elements in calculation. Although this method can simulate
the shear stress drop of a fault under compression and shear, it will produce a significant drop of
normal stress on the fault which is incorrect. In this paper, we propose a better method—
transverse isotropic “wounded element”, and get a reasonable result, which is in good agreement
with analytic solutions in the stress calculation as a result of fault slip.
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Fig. 1 Calculation model which contains fault
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Fig. 2 The displacement and stress distribution after reducing the Yong's modulus

of fault elements with the method used in Ref. [1]

(a) Displacement U.. of the direction z (vertical to the fault); (b) Displacement U, of

the direction y (parallel to the fault); (¢) Shear stress g,y ;

(wounded element) 3¢ 4t Bt W /2 i 224 [m] 751, B 35 %)
B 24 114 W7 )22 B T 18 g 2 1k T el R 554k T R[] 45 1]
[F] PR 9 5t ~F- A7 T B J2 5 170 T ) 5 DA £ B AIG L AT
DT 2 i A IF 1) 4 0 AR g g o 5 L i T R 2 T
(1) 4 PR ABE 1 AN A8 B ADLEE [ 0] ) AR S 78 1 5 5. A
] 25 1) [ PE P 5, an 18] 5 F R AR 1 Bl 1) S X
PRty A 1) CRIY 2-3 S T8 9D O 5 1) [ M  (H R W
LA m AT 5 2 53 s v ISR CE; AR Ry
o A D L 12 13 PN BT U1 AR TR 5 2-3
A B YIAIEAR AT AR CG.y 5 Gay AHA L HE
Gos ANJAD vy ARER 7l B2yt S EEER ;) 7
W] B AN ASTE A RA L s Gy ARFRE W & ¢ 1F T
EUYE g T R B )R L X AR S ANl 2

(d) Normal stress g,..

LA OC R DL 5HL S B TR AR 4k
IS A3 )R L 1-2 S T AR DAy 0 vl 00 BT i Y g S 5
SR — LW 4 A B E S Es v 2 G
FEAAUIT 2 A A I S o 5 AT R O 4% fi) [l 1k
AL AT )Z ST 5T IR Gy o T8 BT W
JZI7 i R B IR AT E AL A E = E,.
BSR4 18] Rk A7 B E BO(E . TE RS BE v UHRL
J oK 25 1o [R) P 5 A0 A vo. SRS IEAT RIRE I 3153
Ao B T2 1 Bl IR 6 TR L W R AR JE 0 R
BRI 7B 7 5 g E SRR B 2l L AR
Okada %t f9 A A7 % o R FHE 28 V0 A9 T I8 30 7
PR R I 4 LA T LA Hh RS AN ) AR A
T ASE S ] G A R AR LA R R R/



2136

i BR ) PR 2% R (Chinese J. Geophys. )

56 &

AU, /m

-0.63 0.0

t

AU,/m

0.63 -0.58 0.0 0.58

(©) d)
Aoy, /MPa Ao,./MPa
| eeeee— |
-1.0 0.0 1.0-35 0.0 1.5

P03 SCHRCL A0 R I LA T 330 7 2 A A i -5 2 A i 6 A% R g 748 A
(@ AU 5 (DAU 5 () Aorys (d)Ade.

Fig. 3 The change of displacement and stress before and after fracture with the method used in Ref. [ 1]
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Fig.4 The change of displacement and stress before and after fracture with the Okada’s analytical solution

1 _ Vo Va1

E fz E, 0 0 0
y 1 y
[en 7] - Eil E - Eiz 0 0 0 [o11]
€22 v v i 0 0 0 022 ;
€33 o Ez Ez Eg 033
Zew 0 0 0 Gi 0o o || Hig
2831 23 031
[ 2¢1, 0 0 0 0 1 0 | Loz 3
G l
1
0 0 0 0 0 P
GZl
BS54 1 I b A R 0 B R G TR 1 Gy = meﬁ BUE R 5 A S D
23

Fig.5 The sketch of the transverse isotropic material and the constitutive relation in which G,; = ﬁ ,
Uzs

so that there is only 5 independent parameter.
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Fig. 6 The result of simulation fault slipping with the method of reducing G,

in the transverse isotropic material
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