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Tab.1 The cumulative annual mean incidence of earthquake in different time period of Tan-Lu seismic zone

TR M
i e]
3.0 3.5 4.0 4.5 50 55 6.0 6.5 7.0 7.5 8.5
N 77 ) 21 9 6 2 1
1477 ~2011 45
14 0.1442 00787 00393 0069 00112 00037 00019
N 74 40 20 9 6 2 1
1500 ~2011 4
14 0.1448 00783 00391 0076 00117 000839 00020
N 38 21 12 6 3 1 0
1829 ~2011 4§
14 0.2088 01154 00659 0.0330 00165 0.0055 0
N 909 329 101 4 14 5 3 2 1 0 0
1970 ~2011 4§
V. 21707 8.0244 24634 0893 03415 0120 00732 0088 0.0244 0 0
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Fig. 1 The M-T map of the Tan-Lu seismic
zone since 700 BC (a) and 1400 (b)
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Tab.2 Statistical results schemes of b-value and V, in Tan-Lu seismic zone

% RS IS bAE Ab v, R SD
1 1500 ~2011 4F, 5<M<8.5 0. 555 0.032 0.49 0.992 0. 098
2 1829 ~2011 4F, 5<M<8 0. 613 0.038 0.99 0.992 0. 095
3 1970 ~2011 4E, 3.0<M=<7.0 0. 746 0.043 2.67 0.988 0. 165
4 1970 ~2011 4£, 4.0<M<7.0 0. 653 0.047 1.77 0. 987 0.125
5 1970 ~2011 4E, 3.0<M=<6.5 0.788 0.045 2.71 0.990 0. 146
6 1970 ~2011 4E, 4.0<M=<6.5 0.692 0. 059 1.92 0.986 0.122
7 BE4 1970 ~2011 4F, 3.0<<M<<5.0; 1829 ~2011 4%, 5.5<M<7.5 0.781 0.026 2.62 0. 995 0. 120
8 BE4 1970 ~2011 4F, 3. 0<<M<<5.0; 1500 ~2011 4%, 5.5<M<8.5 0.771 0.039 2.25 0.988 0.220
9 BE4 1970 ~2011 4F, 3. 0<<M<<5.0; 1500 ~2011 4%, 5.5<M<7.5 0.836 0.031 2.48 0. 995 0.139

£ 1970 ~2011 3.0sM<5.0; 1829 ~2011 4F, M5.5;
10 B i, i 0. 853 0.023 2.63 0.998 0. 090
1500 ~2011 4¢, 6.0<M<6.5, M=17.5
41970 ~2011 4F, 4.0<M<5.0; 1829 ~2011 4E, M5.5;
11 B i i 0.771 0.044 1.69 0. 990 0. 143
1500 ~2011 4E, 6.0<M<T7.5
15641970 ~2011 4F, 3.0<M=<<5.0; 1829 ~2011 4F, M5.5;
12 0.851 0.028 2.60 0.996 0. 108
1500 ~2011 4F, 6.0<M=<7.0
41970 ~2011 4E, 3.0<M<4.5; 1829 ~2011 4£, M5.0;
13 B i i 0.913 0.032 2.44 0.996 0. 105
1500 ~2011 4¢, 5.5<M=<6.5
14 BE4 1970 ~2011 4F, 3.0sM<c4.5; 1500 ~2011 4, 5<M=<8.5 0.764 0. 047 2.04 0.984 0. 257
15 BE4 1970 ~2011 4F, 3.0sM<c4.5; 1500 ~2011 4, 5<M<7.5 0.832 0.042 2.24 0.990 0.193
16 64 1970 ~2011 4E, 3.0<M=<4.5; 1829 ~2011 4F, 5<M<7.5 0.778 0.035 2.49 0.992 0. 159
BE4 1970 ~2011 4F, 3.0<M=<4.5; 1829 ~2011 4F5.0<M<5.5;
17 0.767 0. 040 2.22 0.988 0.218
1500 ~2011 4E, 6.0<M=<8.5
£ 1970 ~2011 4E, 3.0<M=<4.5; 1829 ~2011 4E5.0<M=<S5.5;
18 B i i 0.832 0.031 2.41 0. 995 0. 140

1500 ~2011 4£, 6.0<<M<7.5.
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Fig. 2 Magnitude-frequency relationship of Tan-Lu
seismic zone (a) and poisson distribution fitting

curve of the number of earthquake (b)
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Fig. 3 Difference of the basement rock horizontal

peak acceleration in different risk probability

@ W4 . 2011, FH—HRXRIE - HRE SIS EE TR .



90 W oR OB R 36 &
x3 AEbLESV, AEXMEHFEBHMEAKTETRHESKFIEENEE
Tab.3 The variety combination schemes of b-value and V, corresponding to the different exceeding probabilities
of the horizontal peak acceleration on the basement rock
e IEAH B L/ Gal
VES b1H Vi
50a 63% 50a 10% 50a 2% 100a 63% 100a 10% 100a 3%

1 0. 555 0.49 10.1 72.9 136.7 23.9 100. 8 150. 4
2 0.613 0.99 18.4 85.5 152.5 33.2 113.3 164.2
3 0.746 2.67 25.1 95.0 160. 6 42.5 122.0 172.6
4 0. 653 1.77 26.0 99. 8 166. 6 45.1 127.2 179.3
5 0.788 2.71 21.8 86.5 151.3 36.4 113.3 162.5
6 0. 692 1.92 23.9 94.1 160. 4 40.9 121.4 172.5
7 0.781 2.62 21.8 86.7 151.6 36.4 113.6 162. 8
8 0.771 2.25 20.1 83.3 147.7 33.8 110.3 159.2
9 0. 836 2.48 16.0 74. 4 134.5 28.4 100. 8 147.3
10 0.853 2.63 15.7 73.3 132.7 27.8 99. 4 145.2
11 0.771 1. 69 14.5 73.9 134.8 27.2 100.7 147.7
12 0. 851 2.60 15.7 73.3 132.7 27.8 99.4 145.3
13 0.913 2.4 11.2 60.0 115.9 21.4 83.6 126.7
14 0.764 2.04 18.7 81.3 145.0 32.2 108.3 157.0
15 0. 832 2.24 14. 6 72.1 131.3 26.7 97.9 143.7
16 0.778 2.49 21.2 85.5 150. 4 35.5 112. 4 161.5
17 0.767 2.22 20.2 83.6 148.2 33.9 110.6 159.6
18 0. 832 2.41 15.9 74.3 134.3 28.2 100.7 147. 1

B 0. 856 2.822 16.7 74.9 134.9 29.0 101.2 147.6

&= 15.9 23.7 39.8 43.6 50.7 52.6

50 a AL N 63% . 100a BHHEE N 63% ; #
3HWRT 18 M RITES RMKE, EH, &
ZE A0 B A 2R KO B R T 3, AR Ak
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3.2 RS
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HERNEMBEE, HEBNERNSE, RI14
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7, B 4 D R KV I 3 AR 3% £ [
(BRI 10 a, 50 a),
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TG G R B T £ LU B B, R A R Bt
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R FRSHEE 24 7K S FRY 382 W) K T X A1 A A 3 K T 1
M, 5 EWER—H. @ WK 4a ~d Fl
AR AR BT A , K 4a, b HHIZN
BHEEHASKTE 4c, d PHRZNEREE, X
Wi b AV, HMURE, b (5T R SR
HME R, BOWBUR, V. KSR



UEIRSE: b AN V, RGETHM T B EANH R o MR I Pk A A 4 SR R R 7

91

x4 EEKFEEMNEEE

Tab. 4 Horizontal peak acceleration on the basement rock

A b A V, A B R K PR B (V, =2.822)

% b1H
50a 63% 50a 10% 50a 2% 100a63 % 100a10% 100a 3%
1 0. 555 54.6 139.5 214.9 78.0 172.0 228.4
2 0. 613 44. 6 125.2 199.6 67.7 157.7 212.1
16 0.778 23.3 90.1 155.1 39.0 117.0 166. 6
10 0. 853 16.9 75.4 135.7 29.3 101. 8 148. 5
13 0.913 12.9 64.6 121.2 23.7 88.7 132.5
e v ANV, M b A H5TAG B i ki KA I3 (6 =0. 856)
Vi 4
50a 63% 50a 10% 50a 2% 100a 63% 100a 10% 100a 3%
1 0.49 2.8 25.6 72.7 5.5 44.0 81.8
11 1. 69 2.9 59.0 115.5 20.2 82.9 126.4
14 2.04 12.0 65.0 122.5 23.2 89.6 134.1
10 2.63 16.9 75.4 135.7 29.3 101. 8 148.5
Ir (@ - (b)
b=0.913 b=0.853
b=0.778
01}
4
= =
- 2
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Fig. 5 Sensitivity analysis of seismic activity parameters b-value and V,
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Research on the Effects of Statistical Analysis of b-value
and V, and its Uncertainty on Seismic Risk Analysis Result

XIE Zhuo-juan, LU Yue-jun, LAN Jing-yan, XU Dan-dan
(Institute of Crustal Dynamics, CEA, Beijing 100085, China)

Abstract

Taking Tan-Lu seismic zone as an example, basing on linear least-squares regression theory, we selected
the best combination scheme of b-value and V, in Tan-Lu seismic region from various combination scheme statis-
tics of b-value and V,. In addition, we calculated bedrock horizontal peak acceleration of each combination
scheme under different probability of exceedance by probability seismic hazard analysis method, and discussed
the influence degree and law of uncertainty of seismic activity parameter b-value and V, on seismic risk analyze
result. The statistical analysis of b-value and V, and its uncertainty could be used as the reference of seismic ac-
tivity and risk evaluation researches and had important significance for seismic zoning, and seismic safety assess-
ment of engineering site.

Key words: b-value; V,; least-squares method; seismic risk analysis; Tan-Lu seismic zone



