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Comparison of Some Methods for Estimating Ambient Shear Stress
Based on the Data of Guangdong Digital Telemetry Seismic Wave

YE Xiu-wei, WEN Ze-gang, KANG Ying, SUN Chong-chi
( Earthquake Administration of Guangdong Province, Guangzhou 510070, China)

Abstract : Using some formulea about relations between source parameters and ambient shear stress 7, de-
duced by Chen Pei-shan, the 7, for 60 earthquakes(M,; =2.5) occurred in South China are calculated,
based on the data of Guangdong Digital Telemetry seismic wave with the source parameters: seismic radi-
ated engergy E, corner period f,, source peak acceleration a,, source peak velocity v,, source peak dis-
placement d, and seismic moment M,. The analysis results of the relative errors and correlations for esti-
mated 7, values from different methods shows that the smallest relative error &r,/7, is (5 ~15)% , when
using the source peak acceleration a,, and the correlative coefficient is maximum. For the digital data,
7, could be calculated by a,, directly, without seismic moment M, for which calculation is complicated. So
the method of calculating the ambient shear stress with source peak acceleration a, is simple and reliable.
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To3 Tos Tos Tos Tor
1 2000-04-12 2308 23.70 114.68 8 3.1 4.5 5.5 5.6 2.2 3.8 ]
2 2000-04-23 17.32 22,12 112.22 9 3.1 3.9 6.1 6.4 3.7 4.8 |
3 2000-04-24 11.45 25.39 117.15 7 3.6 8.2 8.2 4.8 1.7 3.5 ;f
4 2000-05-02 17.06 23.48 115.28 10 3.5 6.5 8.7 5.5 1.6 2.2
5 2000-05-06 12.59 21.80 111.95 7 2.5 1.8 3.0 3.8 1.5 8.2
6 2000-05-15 5.52 23.87 114.50 10 2.7 2.9 4.3 5.4 2.3 16.8
7 2000-05-27 2:30 23.81 117.98 8 4,7 16.5 5.8 5.9 1.7 0.8
8 2000-05-31 5:42 23.76 114.57 10 2.9 3.8 4.3 4,7 2.2 4.5
9 2000-06-02 17.55 23.85 114,51 10 2.8 3.1 4.3 4.7 2.5 8.8
10 2000-06-04 18:.43 23.63 113.09 10 2.5 2.8 3.0 4,4 2.8 10.3
11 20000707 8.:04 23.271 114,17 8 3.1 4.6 6.3 5.7 2.1 7.0 i
12 20000709 20:.00 21.80 111.82 7 3.8 7.4 5.2 5.6 1.9 4.3 :
13 2000-07-23 1:29 21,85 111.83 7 3.3 4,8 4,3 5.9 2.3 6.3 .
14 2000-08-06 0:22 23.22 117.23 10 3.1 5.0 3.2 4.3 1.8 5.3
15 2000-08-12 17:34 22,67 109.77 5 3.0 3.9 2.3 4.3 1.1 4.3
16 2000-08-17 19.01 22.82 115.18 9 2.6 3.7 5.0 5.5 4,2 12.9
17 2000-08-23 22:56 22.83 115.19 8 2.8 4.4 6.1 6.5 5.8 12.2
13 2000-09-18 12:46 23,71 114.66 13 2.8 3.9 3.0 4.1 1.6 5.1
19 2000-09-21 16:27 23.71 114.71 11 2.6 2.6 5.2 5.7 5.4 15.1
20 2000-09-23 13:18 23.42 116.53 10 3.3 6.5 8.7 6.3 3.0 11.2
21 2000-09-30 10.44 22,65 111.60 9 3.5 6.2 5.0 5.9 2.4 4,82
22 2000-10-03 22:29 24.89 115.49 12 3.1 5.1 8.1 6.0 2.7 6,0
23 2000-10-04 5:12 24.4 1116.08 10 2.8 4.0 6.9 5.6 2.1 11.0 i
24 2000-10-27 12 .41 22.54 111.96 8 2.9 3.8 5.2 6.1 3.3 18.7 ;‘
25 2000-11-29 10:.43  22.10 112,23 9 3.0 4.0 5.7 6.0 2.8 6.6 4
26 2000-12-19 11:.43 2470 114,77 9 3.0 4.5 2.7 4,7 1.7 6.7
27 2001-02-06 7:34 23.69 114.66 10 2.8 3.8 5.0 4.6 1.7 6.6
28 2001-04-10 011 21.80 111.82 6 3.4 5.8 4.7 7.5 5.4 0.7
29 20010422 152 21.83 111.73 10 4.7 14.4 10.2 18.1 11.5 0.1
30 2001-05-16 21,20 25.34 117.23 8 3.3 7.2 6.1 5.2 2.1 3.1
31 2001-06-10 19.58 23,71 114.78 9 2.9 3.9 7.2 5.9 5.6 8.1
32 2001-06-22 9:15 23.70 114.65 12 2.7 4.0 6.7 5.1 2.6 6.9
33 2001-08-04 1.00 24.67 116.98 11 3.0 4.8 4,7 5.2 2.1 6.7
34 2001-08-10 7:58 21.48 109.50 6 3.7 8.6 12.4 8.3 2.6 4,2 s
35 2001-08-22 18:.03 23.18 117.28 11 3.0 5.0 10.7 7.0 2.4 22.9 t Flz
36 2001-09-23 23:23 23,91 116.32 9 2.7 3.7 7.6 5.3 3.9 10.8 3
37 2001-10-28 0:27 21,82 111.75 9 2.8 3.3 3.4 5.2 2.6 22.4
38 2002-03-01 14.54 23.86 114.52 8 2.7 3.2 2.5 3.4 1.2 0.6
39 2002-03-11 - 2,05 23.70 114.68 8 3.8 8.0 8.3 10.4 13.9 0.8
40 2002-03-28 8:36 23.70 114.66 10 2.8 3.8 3.3 4.1 2.6 0.9 1
41 2002-04-04 22:09 23.62 116.65 1 3.0 4.4 6.7 5.1 3.2 1.0 4
4?2 2002-04-05 0:20 21.80 111.80 11 3.3 6.7 5.2 6.5 4.7 4.0 -
43 2002-05-03 23:55 23.71 114.70 5 2.7 4,0 5.3 5.0 7.5 9.2 h
44 2002-05-09 23:45 24.73 113.20 8 2.7 4,8 4.3 3.4 2.6 2.6 4
45 2002-05-15 3.18 22.87 114,74 10 2.8 1.7 1.2 5.3 1.4 0.5
46 2002-05-18 12;29 22,27 112.34 11 3.0 5.1 4,8 5.2 2.7 2.7
47 2002-05-18 13.13 22,26 112.35 9 2.9 4.9 4.8 4.5 2.2 1.2
48 2002-05-26 3.13 24.75 113.20 7 3.0 5.8 4.5 3.5 2.3 1.0 L
49 2002-06-09 7:04 24.75 113.20 10 3.1 5.4 3.3 3.6 1.9 0.5 fi
50 2002-09-26 12:21 23.86 114.52 13 2.7 3.9 3.0 4.1 2.1 1.0
51 2002-12-13 6:05 23.68 114.75 10 4.0 9.4 5.3 7.9 6.8 0.3
52 2002-12-15 1:59 23.70 114.73 9 3.1 4.8 6.3 5.9 3.7 0.7
53 2002-12-16 0:02 23.51 11471 8 2.8 4.1 4.5 4.7 3.3 1.1
54 2003-02-24 9.21 24,22 113,95 9 2.6 3.0 7.1 4.7 3.0 1.8
55 2003-03-19 1035 24.45 116.30 9 3.0 4.5 6.6 6.1 3.4 0.9
56 2003-04-05 9:12 23,73 114.63 10 3.4 6.6 6.4 5.9 4,3 0.5
57 2003-04-12 6:54 23.67 114.67 11 2.8 3.7 3.4 4.0 2.1 0.7
58 2003-04-28 13:35 24,06 116.37 7 3.1 4.6 9.0 5.9 4.0 0.7
59 2003-06-05 20:.43 22,30 111.99 6 3.4 4.6 6.1 6.3 2.3 0.2
60 2003-06-07 1.38 22.34 111.96 8 3.3 5.0 4.8 5.0 1.5 0.2
T3 - 0.451 0.606 0.348 =0.323
Tos 0.451 - 0.577 0.379 0.075
LR Tos 0.606 0.577 - 0.743 -0.045
Tos 0.348 0,379 0.743 - -0.046

o7 -0.323 0.075 =0.045 -0.046 -



http://www.cqvip.com

£ 000 http://www.cqvip.com]

FIENBEBY R H M 6 3 B & 7 B AT B T4k
IR

(&% 3C#k]
Bt , B4R, F30F. MRS ISR bR MNBE R
AT T]. HoPRYy 37,1977 ,20(3) ;185 -202.
Prifrde PR, RSB SS R ERERI].
M3 1989,11(4) .337 -350.
B, AKE RMESHAMERER[]]). wBEH,
1991,13(4) ;401 - 411,
BRMEES,S J Duda. WRfRLl B A0 b B SO TR BY 07 0 AR A
[J]. thERAF2E 5, 1993 ,36(2) ;185 - 194,

Moya A, J Aguirre, K Irkura. Inversion of Source Parameters and

[1]

(2]

Site Effects from Strong Ground Motion Records using Genetic Al-
gorithms[ J]. Bull. Seism. Soc. Am., 2000,90.977 -992,
7 A, RER, AR ERRERE AR R
A GMhmn[J]. MmH,2003,25(2) 1211 -218,
RS A4 7 % /MU R RRS BAR B BRI
R[J]. 4ErgHiR,2004,24(2) :11 -21.

BUKH 5 HEE, S (LT K MR R S

(9]

(12)

[13]

(14]

1 W TR R R SR SDN AT AT AR S B it I o 3
m -
18 4
16} R
Ur X A
:E L a .
§ 12 X N A .
& m& . . i L \ : : . A "-\ N
gt n u “L s A A M []
',\l .A N /‘\,, ") |s-l A «‘ﬁ Xy Mnp Rw A A o 3
WA A ) & JATadaa 8 e i [ AR LK AYA] *Wy V0 " W B
NS TAW S ) SO0 "i“\;;\!i‘e\ A\ ST X A LA L ‘.‘.\A,‘/A-g.ﬂ e /24 /‘\‘A
4% W =Xy T ’y;(\.l k’;{ i i * L"A\!:’ e l'l"’"’{/ verdd® Ty o 47 .:\IA'\I*Q‘:,O Yo
2/ P A xﬁf*y'( Xk X Ky = i LR
Y s Y s D B b 6 BB o D B 0 B D 6 DB @
X n/&
—¢— T03 —m— T4 =—s— TO0H —w— TO06 —¢= T(03 —w— T04 —a— T0H
m (a)
16 1
14 N b3
o 12 Q '\. A
i'l:» lg l\.\ » \. ’\. L]
i o » o/ "\ (% ne
i Vs BN
zlx’ Yoy BYRORCRES % xexe X X
5w B » B B H D
n/%K
we— T03 —m— T04 —w-— T06 —+— T03 —=— T04 —+— TQ7
(c) (d)
B1 AREEHHFEOTET A AE
Fig.1 The results of ambient shear stress based on different formulae.
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