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Abstract: In this paper, 180 records are selected based on wavelet approach. These records show three
common features: their rupture distances are less than 20km, their peak ground velocity (PGV) are greater than
10cm/sec and they all show characteristics of velocity pulses for near —fault strong motions. All Records are
divided into groups according to different site conditions (rock vs. soil), different fault types (strike—slip fault
vs. non —strike —slip fault) and different PGV threshold levels. Regression coefficients of several period —

magnitude relationships in different situations are then given. With statistics in hand, several conclusions can be
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made: (D pulse periods in strike—slip faults are greater than those in non-strike—slip faults, but things changed
with moment magnitude greater than 7, which is believed to have relationship with insufficient severe earthquake
records. With limited severe earthquake records, the result may be affected. @ In both strike—slip faults” and
non —strike —slip faults” cases, pulse periods in rock sites are greater than those in soil sites with moment
magnitude less than 6.5 or so, and pulse periods in rock sites will be greater than those in soil sites as moment
magnitude increases, but the boundary line on which pulse periods change differs according to different fault
types. @ The period—magnitude relationships derived from different PGV threshold levels varies a lot. For non—
strike—slip faults, both soil sites and rock sites show the same property, that is, when magnitude is relatively
small, the higher the PGV threshold level is, the smaller the pulse periods will be, however, pulse periods
increase with the moment magnitude, when the moment magnitude reaches a certain degree, pulse periods from
lower PGV threshold levels will be greater than those from higher ones. However, for non—strike—slip faults, in
soil sites” cases, it is just the other way around, while in rock sites” cases, such trend is not obvious, which
may be caused by limited data volume.

Keywords: Near fault ground motion; Velocity pulse period; Peak ground velocity; Wavelet approach; Site
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Fig.3 The comparison between Daubechies wavelet and sine wave
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Table 1 Earthquake records used in this study

Fe s HiFE AR M= H R My W2 B R A H
1 San Francisco 1957-03-22 5.3 NSS 2
2 Parkfield 1966-06-28 6.2 SS 8
3 Lytle Creek 1970-09-12 5.3 NSS 4
4 San Fernando 1971-02-09 6.6 NSS 4
5 Managua, Nicaragua—01 1972-12-23 6.2 SS 2
6 Point Mugu 1973-02-21 5.7 NSS 2
7 Oroville-01 1975-08-01 5.9 NSS 2
8 Friuli, Italy-01 1976-05-06 6.5 NSS 2
9 Friuli, Italy—02 1976-09-15 59 NSS 6
10 Tabas, Iran 1978-09-16 7.4 NSS 4
11 Coyote Lake 1979-08-06 5.7 SS 14
12 Norcia, ltaly 1979-09-19 59 NSS 4
13 Imperial Valley—06 1979-10-15 6.5 SS 48
14 Imperial Valley-07 1979-10-15 5.0 SS 26
15 Livermore—01 1980-01-24 5.8 SS 4
16 Livermore—02 1980-01-27 54 SS 8
17 Anza (Horse Canyon)-01 1980-02-25 5.2 SS 6
18 Mammoth Lakes—01 1980-05-25 6.1 NSS 6
19 Mammoth Lakes-02 1980-05-25 5.7 SS 6
20 Mammoth Lakes—03 1980-05-25 5.9 SS 8
21 Mammoth Lakes-04 1980-05-25 5.7 SS 8
22 Mammoth Lakes-06 1980-05-27 59 SS 6
23 Victoria,, Mexico 1980-06-09 6.3 SS 6
24 Irpinia, Italy—01 1980-11-23 6.9 NSS 8
25 Irpinia, Italy—02 1980-11-23 6.2 NSS 6
26 Westmorland 1981-04-26 5.9 SS 12
27 Mammoth Lakes—10 1983-01-07 53 SS 2
28 Mammoth Lakes—11 1983-01-07 5.3 SS 2
29 Coalinga—01 1983-05-02 6.4 NSS 2
30 Coalinga—-02 1983-05-09 5.1 NSS 36
31 Coalinga—03 1983-06-11 5.4 NSS 6
32 Coalinga—-04 1983-07-09 5.2 NSS 22
33 Coalinga—-05 1983-07-22 5.8 NSS 22
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34 Coalinga—-07 1983-07-25 5.2 NSS 4
35 Coalinga—-08 1983-09-09 5.2 SS 4
36 Borah Peak,ID-02 1983-10-29 5.1 NSS 2
37 Morgan Hill 1984-04-24 6.2 SS 20
38 Nahanni, Canada 1985-12-23 6.8 NSS 6
39 Hollister-04 1986-01-26 5.5 SS 6
40 Mt. Lewis 1986-03-31 5.6 SS 2
41 N. Palm Springs 1986-07-08 6.1 NSS 16
42 Chalfant Valley-01 1986-07-20 5.8 SS 4
43 Chalfant Valley-02 1986-07-21 6.2 SS 6
44 Chalfant Valley-04 1986-07-31 54 SS 2
45 San Salvador 1986-10-10 5.8 SS 4
46 Baja California 1987-02-07 5.5 SS 2
47 New Zealand-02 1987-03-02 6.6 NSS 2
48 Whittier Narrows—01 1987-10-01 6.0 NSS 48
49 Whittier Narrows—02 1987-10-04 53 NSS 12
50 Superstition Hills—01 1987-11-24 6.2 SS 2
51 Superstition Hills—02 1987-11-24 6.5 SS 14
52 Loma Prieta 1989-10-18 6.9 NSS 34
53 Erzican, Turkey 1992-03-13 6.7 SS
54 Cape Mendocino 1992-04-25 7.0 NSS 8
55 Landers 1992-06-28 7.3 SS 6
56 Big Bear-01 1992-06-28 6.5 SS 2
57 Northridge—01 1994-01-17 6.7 NSS 56
58 Double Springs 1994-09-12 59 SS 2
59 Kobe, Japan 1995-01-16 6.9 SS 10
60 Dinar, Turkey 1995-10-01 6.4 NSS 2
61 Kocaeli, Turkey 1999-08-17 1.5 SS 8
62 Chi—Chi, Taiwan 1999-09-20 7.6 NSS 130
63 Duzce, Turkey 1999-11-12 7.1 SS 28
64 Upland 1990-02-28 5.6 SS
65 Sierra Madre 1991-06-28 5.6 NSS 7
66 Northridge—04 1994-01-17 5.9 NSS 2
67 Northridge—06 1994-03-20 53 NSS 41
68 Little Skull Mtn,NV 1992-06-29 5.7 NSS 2
69 San Juan Bautista 1998-08-12 5.2 SS 2
70 Hector Mine 1999-10-16 7.1 SS 2
71 Yountville 2000-09-03 5.0 SS 2
72 Chi—Chi, Taiwan—02 1999-09-20 5.9 NSS 12
73 Chi—Chi, Taiwan—03 1999-09-20 6.2 NSS 22
74 Chi-Chi, Taiwan—04 1999-09-20 6.2 SS
75 Chi—Chi, Taiwan—06 1999-09-25 6.3 NSS
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Table 5 The values of £ from several near—fault pulse period—magnitude relationships in different situations
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Fig.5 Velocity pulse period—-magnitude relationship for rock sites
(a) PGV=10 cm/s (b) PGV =19 em/s (c) PGV =36 cm/s
10t E
v _—‘__A-—a"ﬁ—ns
= A
g
N —— ERWEERE
o. - - - EBWEER
o1 50 55 60 65 70 75 80 50 55 60 65 70 75 80 50 55 60 65 70 75 80
FHREH FHREH FHRH

K6t )28 s ik vh Rl - g 5 3

Fig.6 Velocity pulse period-magnitude relationship for soil sites
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Fig.7 Velocity pulse period—-magnitude relationship for strike-slip faults
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