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Abstract: In this paper, we used the elastic constitutive relation to simulate the
effect induced from the Indian plate everlasting northward collision on the Bayan
Har block and surroundings on the Qinghai—Tibet plateau. By reducing the
element elastic modulus at the earthquake location, a number of numerical sim-
ulations have been made for the strong earthquakes (Mys=7.0) since 1900, and
also for the influence from the former earthquake on the latter. We obtained the

following results: () The background stress is higher in the west as expressed
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in equivalent stress, and decreases gradually to the east; in the middle-west of
the block the stress level decreases gradually from south to north with equiva-
lent stress obviously low in the east. @ In the strong earthquake series eight
earthquakes were triggered before their occurrence and three were delayed,
while other two were in the sress transition zone. @) From the stress interaction
between the strong earthquakes before and after 1970, we may conclud that the
historic earthquakes triggered the 1973 Yijitaicuo earthquake, the 1997 Mani
earthquake and the 2001 Kunlun Mountain Pass earthquake, while the influence
of Kunlun Mountain Pass quake on the Wenchuan quake is insignificant, and

the effect of Wenchuan quake on the Yushu earthquake is unobvious.

Key words: Qinghai—Tibet plateau; Bayan Har block; shell element model; nu-

merical simulation
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Fig. 1 Sketch map of the area partition in the model
1
Table 1 Crustal physical properties in Qinghar-Xizang plateau and surroundings
/10* MPa /10" MPa
Avs Aze Az s 6. 50 0.25 As. A 8. 24 0.25
) L 4O 3 . e}
Aiys Assy A e
As, Arr 6.78 0.25 Ag 8.09 0. 26
A 7.55 0. 25 Asg 8.08 0. 25
Ay 7.59 0. 25 Aqo 7.23 0.27
AH 7. 66 0.2) Alg 5. 98 025
Ay s Ago 6.23 0. 26 Aoy Ag 7.50 0. 25
Ay 7.32 0. 25 Ass 9.22 0. 26
A 7.66 0. 25 Az 5.97 0. 25
Asg 6.95 0. 25 Azg s Azos Ann 7.47 0. 26
Agzs Aszzs Az 8.51 0. 25 Asy 6.51 0.25
Ass 6. 25 0.24 Ass 8.76 0.25
Asr 6. 80 0.28 1/3C )
. 3
3
b .
50 mm/a (Paul et al, 2001;
Banerjee, Biirgmann, 2002), 5 .
100 MPa
) 80 MPa ( Ll
, 1999) 100 MPa ( , , 1989); Lu (2011)
(2012) 100 MPa , 100 MPa
b
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Fig. 3 Equivalent stress variation in the middle of Qinghat—Xizang plateau
(a) Path 1; (b) path 2; (¢) path 3; (d) path 4; (e) path 5
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Table 2 Earthquake catalogue(Ms==7.0) in the Bayan Har block and surroundings since 1900
M
- - /°E /°N S /km /m
1 1904-08-30 101. 1 31 7.0 67 1.25 15.0%
2 1923-03-24 101 31.5 7.3 119 1.79 18.0%
3 1924-07-03 83.8 36. 8 7.3 108 1. 69 7.0%
4 1933-08-25 103. 4 31.9 7.5 173 2.28 30.0%
5 1937-01-07 97.6 35.5 7.5 173 2.28 13.0%
6 1947-03-17 99.5 33.3 7.7 252 2.91 17.5%
7 1955-04-14 101. 8 30 7.5 173 2.28 25.5% (1992)
8 1963-04-19 97 35.7 7.0 67 1.25 8.5% .
9 1973-02-06 100. 7 31.3 7.6 209 2.58 33.0% '
10 1973-07-14 86.5 35.1 7.3 119 1.79 3.5%
11 1997-11-08 87.3 35.2 7.5 173 2.5 8.0%
12 2001-11-14 90. 9 36. 4 8.1 420 6.4 20.0%
13 2008-05-12 103. 4 31 8.0 300 6.0 37.0%
14 2010-04-14 96. 6 33.2 7.1 81 1.5 5.0%
2.2.1
Lu (201D (2012)
b
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b b
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b
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M7.3, 1997 Ms7.5, 2001 M8, 1 2008 Mg8. 0 3
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Fig. 4(a)=(h) Equivalent stress variation caused by earthquakes
(a) The first simulated earthquake(Daofu Ms7. 0); (b) The second simulated earthquake (Luhuo Ms7. 3);
(c¢) The third simulated earthquake (Minfeng Ms7.3); (d) The fourth simulated earthquake (Diexi
Ms7.5); (e) The fifth simulated earthquake (Alan Lake Ms7.5); (f) The sixth simulated earthquake
(Dari Ms7.7); (g) The seventh simulated earthquake (Kangding Ms7.5); (h) The eighth simulated
earthquake(Alan Lake Ms7.0). Dashed lines for 0 Pa and black point stand for the location of next
earthquake in the figure
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Fig. 4(i)—(n) Equivalent stress variation caused by earthquakes
(1) The ninth simulated earthquake (Luhuo Ms7.6); (j) The tenth simulated earthquake (Yijitaicuo Ms7. 3) ;
(k) The eleventh simulated earthquake (Mani Ms7. 5); (1) The Twelfth simulated earthquake ( Knlun
Mountains Pass Ms8. 1); (m) The thirteenth imulated earthquake (Wenchuan Mgs8. 0); (n) The fourteenth
simulated earthquake ( Yushu Ms7. 1). Dashed lines for 0 Pa and black point stand for the location of next

earthquake in the figure
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Fig. 5 Influence of previous earthquakes on the earthquakes since 1970

(a) Stress change in the source region before 1973 Luhuo earthquake; (b) Stress change before 1973
Yijitaicuo earthquake; (c) Stress change before 1997 Mani earthquake; (d) Stress change before 2001
Kunlun Mountain Pass earthquake; (e) Stress change before 2008 Wenchuan earthquake;

(f) Stress change before 2010 Yushu earthquake
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