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Table 1. Stations whose records are used in this

study.
No Sta. Code Lat(N) Loa(E) Elev.(m)  Site
1 TCU029 24.56 £20.749 33 C
2 TCu030 24.588 126.877 26 D
3 TCU03) 24.561 [20.701 3 C
4 TCUO32 24.523 120.814 80 D
5 TCU033 24.685 120,862 5 D
6 TCUO034 24.64 £20.857 10 C
7 TCU035 24616 £20.789 10 D
8§ TCUle 24.448 120.697 68 D
G TCu037 24,493 120.675 13
10 TCUO38 24.494 120.666 6 D
It TCUD3G 24.492 120.783 149 C
12 TCUL40 24.45 120.646 14 E
13 TCU041 24392 120,687 St D
14 TCU042 24.554 120,807 168 [
15 TCU043 24.688 120952 g2 C
16 TCU044 24.404 120.757 M D
17 TCUD45 24.542 120912 210 C
18 TCUN46 24 468 120.853 230 B
19 TCU047 24.619 120.938 23 C
20 TCU04g 24178 120.597 160 C
21 TCU049 24179 120.691 123 D
22 TCU030 24.182 120.633 80 D
23 TCLS 2416 120.651 68 D
24 TCU32 24.198 120.74 170 C
25 FCLI0S3 24.194 120.669 127 D
26 FCU05 24.161 120676 97 D
27 FCLI05s 24.14 120.665 9¢ D
28 TCL056 24.159 120,625 62 D
20 TCuUosy 24172 120,612 46 C
30 TCUO58 24.251 120.704 224 D
31 TCUO59 24.26% 120.564 7D
32 TCUN6d 24224 120.642 138 D
33 TCuUnel 24,136 120.549 30 D
34 TCUD62 2417 120.676 50 D
35 TCU063 24.11 120.616 19D
36 TCUO064 24.347 120611 D
37 TCU06S 24,058 120.692 48 D
38 TCUO6G 24246 120.696 182 D
39 TCU0eT 24,002 120.72 73.D
40 TCUO6R 24.277 120.765 216 D
41 TCU06S 24.26 120,822 357 D
42 TCUDTG 24.198 120.539 5§ C
43 TCU082 24.148 120,676 84 D
44 TCUOR? 24.348 120.773 260 B
45 TCLO088 24.253 121.176 i510 B
46 TCUO99 24.138 120.691 3 D
47 TCUILQO 24.186 120617 160 C
48 TCUIEOL 24.241 120.709 2060 D
49 TCUO2 24.249 120.72 188 D>
500 TCU03 24309 120.707 222 C
5L TCUi04 24.245 120.001 213 C©
32 TCU0s 24239 120.56 20 C
53 TCUi27 24,631 121 164 >
54 TCUizg 24416 120.761 3l C
35 TCUIM 24.566 120.817 43 D
56 TCUiI32 24575 120.821 41 D
57 FCLI33 24.136 120.65t H D
58 FCLI134 24.124 120.62 39 D
59 FCUI3s 24,335 120.645 106 C
60 FCLI36 24.26 120651 173 C
61 FCUI3T 24885 120.923 620 13
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Figure 1. Distribution of the TSMIP free-field
stations in Taichung and Miaoli Area used
in this study.
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Figure 2. The epicenter locations of earthquakes

used in this study.
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Table 2. Earthquakes whose records are used in the regression analysis

Nao,

b

o b L

16
17

19
20

Date
yy/mm/dd
94/10/05
95/(12/23
99/09/20
G9/09/20
G9/09/20
G0/9/20
9909720
9G/09/20
99/09/20
99/09/20
99/09/20
90/09/20
99/09720
99/09/20)
99/09/20
G9/(9/20
G9/419/20
9Y/09/21
99/09/22
ve/09/22
09/09/22
Q90924
Q9/09/25
99/09/28
99/10/18
99710422
99/1 1/01
SNLHT
00/04/19
00B/06/10
00/06/19
O1/01/11
02/01/14
02/02/12
02/03/31
02/09/06
03/06/09

Time

01:13:24.47
05:19:02.78
17:47:15.85
17:49:40.07
17:51:35.38
17:57:15.58
17:58:55.13
17:59:28 81
18:02:19.81
18:03:41.57
18:05:54.04
£8:11:34.21
18:16:17.95
18:57:04.95
20:02:16.30
2029:31.24
21:46:38.51
F4:40:04.39
Ok 14:40.77
00:49:43 45
12:17:20.96
03:38:25.87
23:52:49.63
05:53:49.56
16:00:45.89
02:18:56.90
17:53:02.25
17:35:09.95
14:04:18.91
18:23:2945
21:56:24.76
08:36:59 23
18:10:30.42
03:27:25.00
06:52:49.95
11:02:01.99
01:52:50.57

Lal.
(N}
23,156
24204
23.853
23.977
24.093
23912
23.907
24.289
24.234
23.797
23952
23.865
23.8602
24.132
23972
24.100
23585
24.329
23.826
23.765
23.739
24.173
23.854
23.980
23.705
23.517
23362
24.619
24273
23.901
23.920
24.081
24 404
23.741
24.140
23.890
24370

f.on.
(£}
121.720
121.687
120.816
120.830
121.040
121.044
121.063
120911
121.i33
120.861
120.767
121.067
121.041
120.821
120.784
120.827
120.857
126.857
121.047
121.031t
120.981
121.004
121.002
120.671
121.035
120,423
121.726
120.643
121.032
124,109
121.092
120.987
120.980
121.723
122,192
1202729
122,023

Depth
km
31.28
21.69
08.00
19.74
06.16
07.68
06.97
24.74
(¢7.10
09.75
13.04
12.49
12,53
06.73
05.25
03.86
08.57
05.53
15.59
17.38
24.02
04,07
12.06
10.88
23.77
16.59
31.33
09.55
12.78
16.2t
27.02
2522
07.0i
2098
13.81
28.82
23,23

ML

Rec.No.

a6
a8
30
44
14
36
26
30
16

26_ ,,,,,
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Figure 3. Distribution of strong-motion data used
in this study to develop the attenuation

relationships.
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A LU REE Mw B 248 - B
VR MR 2 o BN R s TR
BEEF7 N ARRIFPE 2 ISR GG R A 61
I8 12 s st R, - RS (Lee, 2001)
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ULHY VGRS HEBILI, 1995 ¢ BbibR B, 1995) -
Bl B SR TEFL A PGA #9k7K ETH)
090.5 £54mTA (KB - HOV IR I PGA
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4.1 FHEHREAKEMEARINMEE(PGA) K

MG POV R BT
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423, (A PGA B PGV EERIAEA )
i
Table 3. Regression coefficients for PGA and

PGV
PGA
Comp a b C d h a
A% -0.964 | -0.0036 [ 1002 | 0.717 | 0.70 | 0.648
H. -0.693 [ -0.0071 ] 0,890 | 1.253 | 0.66 | 0.680
PGV
Comp a b c d h a
v -0.859 | -0.0012 1 1.475 {-5.2211 0.54 | 0.628
H. -0.676 | -0.0023 | 1.304 [ -4.137[ 0.10 | 0.663

Remark: In (PGA,PGV) = a*In(X+h) + b*X + c*
M, +td+o
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moment magnitude 6 in Taiwan and four
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Attenuation Relationships of Peak Ground Acceleration and Velocity
for Crustal Earthquakes in Taichung and Miaoli Area

Kun-Sung Liu
General Education Center & Hazard Mitigation Research Center,

Kao Yuan University, Kaohsiung, Taiwan, ROC

ABSTRACT

Strong seismic ground motion data obtained by the Taiwan Strong Motion Instrumentation Program
(TSMIP) are employed to derive attenuation refationships for the vertical and horizontal peak ground
acceleration (PGA) and velocity (PGV) for crustal earthquakes in Taichung and Miaoli Area. Over 1291
three-compenent accelerograms recorded from 37 crustal earthquakes in Taiwan, with M,, magnitudes
ranging from 4.4 to 7.6, have been analyzed to study the dependence of peak ground motion parameters
on magnitude, distance, regional and local site effects, through attenuation relationships. The following
equation is used in this study:

mnY=al( X+h)+bX+cM,+dzo

where Y is ground motion parameter, X is hypocentral distance, M,, is moment magnitude, a is

geometrical spreading coefficient, b is anelastic attenuation coefficient, ¢ is magnitude coefficient, d is a

constant, h is close-in distance saturation coefficient, ¢ is standard deviation. We first found, for both

......... 33



PGA and PGV, the attenuation relationships decay faster with distance for the vertical component than
for the horizontal component. Also, the attenuation relationships decay faster with distance for the
vertical PGA than vertical PGV. We further compared the attenuation relationships for four sub-regions,
that is Taichung and Miaoli area (TCL), Chia-Nan area (CHY), Yilan-Hualien area (IWA) and Nantou
area (NTO), and the whole Taiwan region (TWN). It is found that the CHY area has higher ground
motion, either in PGA or PGV, than the other areas, especially at near-source distances. This is because
the CHY area is located on a thick, recent alluvial plain, Finally, we analyzed the residuals to investigate
variations of PGA and PGV with respect to site conditions. The results show that the logarithmic PGA
site residuals range from 0.80 to —0.34, corresponding to amplification factors ranging from 2.23 to 0.71.
In addition, the logarithmic PGV site residuals range from 0.90 to —0.84, corresponding to amplification

factors ranging from 2.45 to 0.43,

Key words © Attenuation relationships, Peak ground acceleration, Peak ground velocity, Site residual,

Taichung and Miaoli area

RESEp ¥, S



