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Abstract: The average shear-wave velocity profile for shallow soil sites at a
depth of 20 m is derived from the drilling data of strong motion stations in
Sichuan and Gansu provinces. Combined with the profile of California and the
crust model used in earthquake prediction study for Sichuan Province, the average
shear-wave velocity profile is extended to 40 km. The site amplification factor
for shallow soil sites is generated by using the quarter wave-length method.
Then, the quality factors of different zones, the effective stress drop and kappa
value at shallow soil sites are deduced from the Fourier amplitude spectra of 13
aftershocks of the Wenchuan earthquake. Due to different site effects, the
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strong motion data at deep soil sites show a large bias from the inverted model.
According to the bias, the site amplification factor for deep soil sites is derived

from revision of the site amplification factor for shallow soil sites.

Key words: inversion; effective stress drop; quality factor; average site effect;
Wenchuan aftershocks
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# 1 HTREHRET
Table 1  The origin time, magnitude and style of faulting of the 13 aftershocks

7 I [] CIE AU

a A A B M SR
1 2008-05-25 16:21:49 6.0 e,
2 2008-05-12 19:11:00 6.1 L
3 2008-05-13 04:08:48 5.5 Uy
4 2008-05-13 15:07:07 5.6 3
5 2008-05-16 13:25:46 5.5 &
6 2008-05-18 01:08:24 5.7 W
7 2008-05-14 10:54:35 5.3 isis
8 2008-05-27 16:37:51 5.7 &
9 2008-07-24 15:09:28 5.7 i)
10 2008-08-01 16:32:42 5.7 U
11 2008-08-05 17:49:15 5.9 3% o
12 2008-07-24 03:54:43 5.5 3
13 2008-05-13 04:51:23 5.2 ik
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Fig.1 Strong motion stations (triangles) in Sichuan and Gansu provinces
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Table 2 NGA Geomatrix classification criterion
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Fig. 2 Comparison of average shear-wave velocities at 20 m depth under various site

conditions between Sichuan, Gansu provinces and California
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Fig. 3 Comparison of average shear-wave velocities at 20 m depth at shallow and deep

soil sites between Sichuan, Gansu provinces and California
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Table 3 Parameters of various soils at ground surface in Sichuan and Gansu provinces
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Table 4 The average site amplification

%4

factor for shallow and deep soil sites

Wiz Ha I ONEX O
G i) (LZEZH)
0.01 1. 00 1. 00
0. 10 1. 07 1. 10
0. 30 1. 24 1. 26
0. 60 1.58 1. 60
1. 00 1.93 2. 60
2.30 2.80 3.63
5.00 3. 60 4.50
10. 00 4.57 6.00
30. 00 5.50 6. 00
100. 00 5.50 6. 00
5 13 REITIAE BN ]
Table 5 Effective stress drops
of the 13 aftershocks
HF My R F1 % /10° Pa
1 6.0 68. 10
2 6.1 10. 00
3 5.5 97.15
4 5.6 11.70
5 5.5 16. 12
6 5.7 41. 66
7 5.3 15.12
8 5.7 41. 00
9 5.7 33. 66
10 5.7 27.33
11 5.9 20. 89
12 5.5 29.01
13 5.2 87.31
-1y 38. 39
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Table 6 The quality factor, crossover distance and « of hanging wall and footwall
S8 A I
QLN 303X f0-39 256X f0-54
AL /km 150 93
WA+ )2 i/ s 0.031 0.035
WIE T ZTH /s 0.010 0.010
2.0 2.0p
1.5 1.5
Lok Lof
0.5 0.5
& 0 \/\J_///\\f le 0
—0.5 —0.5
—1.0} —10}
—1.5F —1.5}
2 %01 01 10 10 100 72 %01 0.1 10 10 100
f/Hz J/Hz
B 4 PR b 0 BT 43R 22 K5 R+ )7 iR R 1R 22
Fig. 4 Model bias of recordings Fig.5 Model bias of recordings
at shallow soil sites at deep soil sites
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Fig. 6 Comparison of quality factor from this

study with that of Hua Wei et al (2009)
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BEZR 1 R 3 i R RE )2 7 s
Supplementary table 1 Empirical profile for shallow soil sites
W /m By HGH /mes ! HEE/grem? WIE/m BID) P /mes™! P/ geem ™3
1 171 1. 80 56 869 2.01
2 197 1. 81 58 875 2.01
3 248 1. 83 60 881 2.01
4 282 1. 84 62 885 2.01
5 308 1. 84 64 890 2.01
6 347 1. 85 66 893 2.01
7 411 1. 87 68 900 2.02
8 430 1. 88 70 901 2.02
9 475 1. 89 73 967 2.04
10 463 1. 89 76 1041 2.06
11 493 1. 90 80 1100 2.08
12 518 1. 90 83 1175 2.10
13 556 1.92 86 1245 2.12
14 570 1.92 236 1670 2.24
15 608 1.93 336 1870 2.30
16 620 1.93 451 2100 2.37
17 618 1. 93 611 2460 2.47
18 626 1. 94 848 2800 2.57
19 644 1.94 1076 3276 2.71
20 670 1. 95 1958 3308 2.72
21 685 1. 95 3202 3340 2.73
22 694 1. 96 3979 3365 2.74
23 703 1. 96 4757 3391 2.75
24 712 1. 96 5689 3429 2.76
25 721 1. 96 6622 3448 2.76
26 730 1.97 7634 3467 2.77
27 738 1. 97 8800 3493 2.78
28 747 1. 97 9578 3518 2.78
29 756 1.97 10431 3569 2. 80
30 765 1. 98 11829 3627 2.82
31 774 1. 98 12685 3639 2.82
32 783 1. 98 13230 3652 2.82
33 788 1. 98 14164 3665 2.83
34 796 1. 99 14548 3677 2.83
36 803 1. 99 15954 3690 2.84
38 810 1. 99 17043 3709 2.84
40 818 1.99 18132 3728 2.85
42 823 1. 99 18754 3754 2.85
44 835 2.00 19532 3760 2.86
46 840 2.00 20357 3772 2.86
48 845 2.00 21414 3778 2.86
50 852 2.00 24204 3785 2. 86
52 859 2.00 25693 3797 2.87
54 863 2.01 27189 3803 2.87
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Supplementary fig. 1

Comparison of Fourier amplitude spectra between the inversion results

and strong motion records (epicentral distance 37—178 km)
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Supplementary fig. 1

Comparison of Fourier amplitude spectra between the inversion results

and strong motion records (epicentral distance 190—286 km)
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