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Table 1. Earthquakes whose records are used in this study.

Epi. Hypo.

No. e Time %frt) L(%‘; %2;31 (%Islt) (Dk:Islt) ML
1 1993/425 15313  23.119 120676 3.8 632 737 333
2 1993/425 31387 23121 120677 4.15 6.31 755 3.74
3 1993/425  54:072 23119 120681 424 673 795  3.49
4 19931215 49431 23213 120524 125 1273 1784 57
519931222 22:200 23211 120510 1171 1384  18.13  4.63
6 1994/120  50:15.6  24.065 121.852 4945 15941 1669  5.58
7 1994/7/4  07:582  23.180 120750  7.08 1191  13.86  4.09
8 1994/10/5 13245 23156 121720 3128 11111 11543  5.83
9 1995124  17:152 23319 120759  14.12 215 2572 451

10 1996/127 39313 23170 120772 137 14.03 141 413
1 1996/2/10  02:368  23.178 120769 561  13.85 1494  3.98
12 1996/9/5  42:07.9 22001 121367 1476 14898 14971  7.07
13 1998/2/14  22:173  23.084  120.735 3 1337 137 392
14 1998/3/12 03217 22981 120664 1405 2034 2472 439
15 1998/7/17  51:150  23.503  120.663 28 3778 3788 62
16 1998/8/16  13:03.8  23.203 120532 8 11.49 14 48
17 1998/11/17  27:325 22832 120790 1649 3989 4316 551
18 1998/1220  34:045 23220 120539 284 1171  12.05  3.88
19 1999/4/18  32:11.1  23.165 120656  4.08 217 462 3.19
20 1999/430  45:057 23172 120.672 5 387 632 3.82
21 1999/6/17  18:149  23.176  120.601 8.3 379 912 328
2 1999/7/7  53:13.4 23319 120735  13.78 201 2437 5.1
23 1999/7/7 06292 23313 120745 1134 2008  23.06 455
24 1999/7/9  36:51.7 23322 120.748 97 2105 2318 453
25 20012/12  57:01.7  23.149 120684  6.05 5.4 8 2095
26 2001/9/12  38:354 23112 120692  7.17 801 1075  3.65
27 2002/9/30  35:13.5 23328 120614 812 1845  20.16  5.04
28 2003/11/6  58:444 23124 120451 1763 1935 2618  4.96
29 2003/12/10 38135 23.067 121398 1773 7886  80.83  6.42
30 2003/12/17 27253 22606 121311 322 9278 9821 543
31 20042/8  39:446 23179 120629 7.9 193 822 335
32 2004725 04:19.0 23.088 120712 415 1139 1212 3.86




33 2004/9/2 07:50.9  23.201 120.499 7.51 14.54 16.36 4.26
34 2005/4/11 01:55.7  23.268 120.532 52 15.8 16.63 4.63
35 2006/4/15 40:554  22.856 121.304 17.9 76.47 78.54 6.04
36 2006/12/26 26:21.0  21.687 120.555 44.11 163.56 169.4 6.96
37 2006/12/26 34:15.1 21.970 120.420  50.22 13392 143.03 6.99
38 2007/7/9 03:51.4  23.150 120.601 4.72 3.8 6.06 3.51
39 2007/12/23 50:22.3 23.103 120.672 7.62 7.61 10.77 4.2
40 2007/12/23 31:10.8  23.099 120.664 7.76 7.65 10.9 3.28
41 2008/3/4 13:36.9  23.208 120.698 11.58 7.68 13.9 4
42 2008/3/4 31:47.5  23.207 120.696 11.32 7.39 13.52 5.22
43 2008/3/4 42:32.6  23.213 120.707 11.95 8.68 14.77 4.58
44 2008/3/5 51:40.3 23.201 120.690 11.4 6.52 13.13 3.59
45 2008/7/3 05:37.4  23.190 120.670 15.13 4.24 15.71 4.28
46 2008/7/26 15:104  23.203 120.549 14.96 10.78 18.44 4.13
47 2008/7/26 51:21.8  23.209 120.548 15.04 11.09 18.69 431
48 2008/12/6 55:284  23.179 120.593 9.29 5.57 10.83 3.75
49 2008/12/6 34:46.2  23.177 120.597 9.01 5.02 10.31 3.53
50 2008/12/23 04:43.8  22.946 120.551 17.09 25.62 30.8 5.32
51 2008/12/26 08:30.2  23.182 120.610 7.11 4.16 8.24 2.81
52 2009/2/13 51:43.3 23.167 120.620 6.09 2.48 6.58 2.78
Sy = Hg// Vs (6) fLBk - HimsT - MR - BEIRERE - N
1€ B QA Ry Nakamura A 2 1y B2 55 45 AL~ FEE(V) ~ BAB(NS) ~ HPE(EW)
A Lbk o SR BHA NakamuraFr$g H i i =5 A B R I FR N B B e Sk e JEE B P

BB AR G e F g - HAEE R HA T E
5 IERE S E TR M EE 28
EHF]F (Wen et al., 2006) o
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Figure 1. Distribution of the TSMIP free-field station KAUOO1 and the epicenter locations of
earthquakes used in this study.
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Table 2. The Peak Ground Acceleration of records in three components are used in this study.

Hypo. PGA(gal) Rec.
No. Inten. Dist ML Length

(km) NS EW (sec)
1 3 7.37 3.33 8.5 10.28 11.24 31
2 3 7.55 3.74 7.9 11.48 7.3 31
3 3 7.95 3.49 13.46 18.3 20.82 31
4 4 17.84 5.7 32.78 61.54 54.2 43
5 3 18.13 4.63 5.62 13.04 7.9 31
6 2 166.9 5.58 2.34 5.98 7.3 32
7 3 13.86 4.09 3.7 7.36 10.7 36
8 2 115.43 5.83 3.46 6.46 6.58 36
9 3 25.72 4.51 5.8 8.02 9.98 37
10 3 14.1 4.13 5.86 16.68 8.2 36
11 2 14.94 3.98 3.12 7.36 6.52 35
12 2 149.71 7.07 3.28 5.68 4.72 54
13 3 13.7 3.92 2.76 10.04 7.42 36
14 3 24.72 4.39 3.34 8.26 6.04 36
15 4 37.88 6.2 15.14 24.58 35.58 59
16 3 14 4.8 9.16 12.26 7.84 46
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Figure 3. The relations of PGA and magnitude (upper panel) as well as hypocentral distance (lower

panel) are analyzed in three components.
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Table 3. The Fourier Amplitude Peak (FAP) and relative Predominant Frequency (Pre. F) as well as
Fourier Amplitude Ratio (FAR) and relative Pre. F. of records in three components are analyzed.

FAP Pre. F FAP Pre. F FAP Pre.F FAR Pre. F FAR Pre. F
A\ A\ NS NS EW EW NS/V NS/V  EW/V  EW/V

1 1.41 16.08 1.75  11.15 3.69 7.77  17.03 5.72 16.13 7.89
2 1.86 16.17 237 1211 211 1247 1215 53 10.41 53
3 244  16.07 4.1 11.78 3.49 6.82 11.47 11.6 14.02 52
4 17.24 331 3145 8.47 36.38 1.77  13.49 7.05 8.23 7.03
5 1.63 16.83 4.89 9.84 3.19 8.79 8.17 7.31 5.92 4.17
6 2.69 3.53 5.8 2.7 6.78 2.17  10.15 7.16 11.35 5.52
7
8
9

No.

1.75 2.85 2.7 9.9 2.87 6.91 7.59 13.35 9.86 11.43

4.4 4.18 6.7 3.49 5.98 4.17 6.26 4.38 5.41 52

1.86 3.98 3.07 8.82 4.86 691 11.09 11.69 6.77 5.48
10 1.95 2.52 3.76 4.11 292 291 1751 9.89 14.01 7.9
11 1.23 4.87 252 1242 4.57 6.88 1594 10.73 13.98 9.69
12 7.75 1.08 12.36 3.43  14.86 1.05 43 10.1 5.94 6.88
13 1.72 3.1 3.25 4.23 2.28 3.17  15.72 9.52 8.5 9.69
14 1.85 8.48 3.48 7.02 43 8.48 9.46 8.91 11.29 5.83
15 19.63 1.68  30.24 1.63 2337 218 8.8 6.85 14.53 6.85
16 4.24 1.85 6.29 9.06 6.58 5.6 8.06 6.85 6.02 7.28

17 6.29 1.95 7.45 1.98 7.03 2.08 5.17 6.82 11.52 6.8
18 1.11 10.5 1.71 7.36 223 9.54 6.86 4.64 7.43 8.7
19 0.87 10.53 1.79  12.63 2.76 9.29 9.61 7 12.84 6.55

20 1.75  30.01 439 1244 4.44 835 12.77 12.18 14.06 9.13
21 0.63 11.2 1.31 7.17 2.31 6.93  34.42 7.19 5995 7.19
22 3.18 3.49 4.63 3.59 7.01 8.51 591 6.67 11.88 6.88

23 3.76 4.03 7.74 7.78  10.56 8.62 9.74 10.74 13.35 6.8
24 1.94 6.26 3.7 6.09 5.28 8.56 9.84 10.38 9.96 10.38
25 .13 12.73 1.96  11.02 1.52 6.76 9.68 8.88 8.3 9.75

26 1.53 7.02 221 7.98 4.03 8.27 7.76 15.61 6.71 3.11
27 8.56 4.73  14.04 3.08 18.5 4.73 7.48 7.19 10.05 7.19
28 2.84 9.89 3.22 7.87 3.35 6.12 6.64 6.49 4.38 5.19
29 2351 249  33.79 0.95 28.76 23 4.65 9.8 4.21 9.8
30 3.05 3.04 3.23 2.67 3.62 3.01 3.77 9.03 4.5 9.4
31 0.96 13.49 1.78 8.64 2.09 6.52 9.37 8.64 8.67 9.93




32 1.12 8.36 2.19 8.53 1.8
33 1.65 8.77 3.05 9.09 3.8
34 1.76 5.68 1.82 8.12 3.27
35 4.95 1.04 6.36 1.56 1141
36 11.37 1.66  12.98 1.39  16.08
37 1035 2.03 16.19 32 1834
38 1.98 11.33 3.24 8.84 242
39 1.97 1331 4.97 5.52 8.32
40 0.04 3.17 0.05 9.64 0.09
41 1.82  13.39 3.41 8.97 3.87
42 12.67 8.41  32.69 6.74 2249
43 4.44 4.26 12.1 6.81 8.94
44 1.29 9.55 2.16 9.01 2.24
45 394 13.17 4.01 13.15 5.14
46 0.17 2.76 0.2 8.86 0.35
47 0.72 2.73 1.24 9.58 24
48 3.65 1051 1096 8.64 10.78
49 1.65 11.54 2.75 8.68 2.81
50 3.86 1 53 1.6 4.95
51 1 11.62 1.85 8.86 1.37
52 1.59 1151 2.09 11.6 3.69

8.3 6.43 11.03 6.64 9.96
8.79 6.83 9.38 9.17 43
4.72 5.54 0.24 3.87 4.17
1.65 5.24 3.27 4.87 3.28
1.45 7.13 8.3 7.69 5.84
6.69 9.07 9.7 6.45 7.29

10 17.96 9.07 15.81 10.68
7.68  12.57 8.44  20.14 8.42

9 10.03 6.59 19.72 6.6
12.26 9.18 6.99 11.19 5.27
798 17.46 6.49 9.54 1.54
6.82 2295 11.8 15.93 7.03

9 15.14 9.88 13.11 17.11
8.94 8.23 8.62 16.78 8.24
6.46 7.5 14.86 8.96 6.54
6.76 8 1.76 17.04 6.58
8.88  29.95 6.9 50.55 6.9
9.03 8.65 5.21 18.57 6.53
3.19 1645 9.7 10.53 4.92
7.39  25.29 7.32 54.69 7.32
897 2181 5.36 36.16 5.36

Remark: FAP=Fourier Amplitude Peak (unit=cm/sec). FAR=Fourier Amplitude Ratio.

Pre. F= Predominant Frequency (unit=Hz).
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Figure 4. The relations of predominant frequency and magnitude are analyzed in three components.
The regression line, plus and minus one standard deviation as well as the Coefficient of

Determination R Squared are also shown in the figure.
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Figure 5. The relations of predominant frequency and hypocentral distance in three components.

The regression line, plus and minus one standard deviation as well as the Coefficient of

Determination R Squared are also shown in the figure.
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Figure 6. The relations of peak Fourier Amplitude and magnitude are analyzed in three components.
The regression line, plus and minus one standard deviation as well as the Coefficient of

Determination R Squared are also shown in the figure.
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Figure7. The relations of predominant frequency and magnitude are analyzed in three components.

The regression line, plus and minus one standard deviation as well as the Coefficient of

Determination R Squared are also shown in the figure.
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Figure 8. The relations of predominant frequency and hypocentral distance in three components.

The regression line, plus and minus one standard deviation as well as the Coefficient of

Determination R Squared are also shown in the figure.
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Figure 9. The relations of Fourier Amplitude Ratio and magnitude are analyzed in the NS to V

component and EW to V component, respectively. The regression line, plus and minus one
standard deviation as well as the Coefficient of Determination R Squared are also shown in the

figure.
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Figure 10. The relations of Fourier Amplitude Ratio and hypocentral distance are analyzed in the NS

to V component and EW to V component, respectively. The regression line, plus and minus one
standard deviation as well as the Coefficient of Determination R Squared are also shown in the

figure.
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Figure 11. The relations of Fourier Amplitude Ratio and predominant frequency are analyzed in the

NS to V component and EW to V component, respectively. The average of Fourier Amplitude

Ratio, plus and minus one standard deviation are also marked in the figure.
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Analysis of Seismic Strong Ground Motion
in Xiaolin Area, Kaohsiung

Kun-Sung Liu

General Education Center & Hazard Mitigation Research Center, Kao Yuan University

To investigate the strong ground motion characteristics, including the source, path, and site
effect, in Xiaolin area, Kaohsiung is the purpose of this paper. Fifty-two strong motion records with
magnitude ranging from 2.8-7.1 were collected from the Taiwan Strong-Motion Instrumentation
Program conducted by the Central Weather Bureau of Taiwan, R.O.C. In strong motion records, the
ratio of Fourier amplitude spectrum (FAS) component in the horizontal to that in the vertical is first
found to decay with magnitude on Richter scale and hypocentral distance and interact nonlinearly
with them. The average values of FAS ratio in north-south (NS) and east-west (EW) to the vertical
component are 11.4 and 13.6, respectively, and the predominant frequencies in NS and EW
components are about 8 Hz and 7 Hz, respectively. In addition, FAS ratio appears significantly high

values of 50-60 in response to the resonance of seismic excitation.

Key words: Xiaolin, strong ground motion, site effect, the resonance of seismic excitation






