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"CW=O Qo}Om} =@
s}UkD pY=L %u}tR ?=DW |xv}W}@ x@ u}tR CaQU |xv}W}@ C@Uv �
x@ 'CU= |Ot=U@ |xRwL |=yQDt=Q=B R= u}tR ?=DW x@ u}tR CaQU |xv}W}@
w pUo R= QwO |=yxrRrR |ki= |xir-wt |=Q@ u}tR ?=DW |xv}W}@ =@ xm |Qw]
V}=Ri= =@ xm =vat u}O@ "OQ=O |Uwmat |x]@=Q 'pUo l}ORv C=mQL s�=k |xir-wt
u}@ |oDU@ty ?} Q[ Q=Okt =@ x]@=Q u}= COW "O@=}|t Vy=m |Qo}O '|m}
Qw]u=ty |iQ] R= "CU= \UwDt '2 pwOH Q@=v@ ,=@} QkD xm 'OwW|t xO}HvU =yu;
w u}tR ?=DW |xv}W}@ u}@ x]@=Q uOw@|wk Q=}U@ p}rO x@ 'CU= xOW u=}@ xm
|xv}W}@ Ovv=ty T=} Q= COW =@ R}v QDt=Q=B u}= xm CW=O Q=_Dv= O}=@ T=} Q= COW
=@ xm 'OvW=@ xDW=O uOw@Twmat w s}kDUt Q_v R= |y@=Wt |x]@=Q 'u}tR ?=DW
|oDU@ty u} QDW}@ QDt=Q=B u}= "CU= xDi=} jkLD ẁ[wt u}= =yT} QD=t x@ xHwD
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ẁv l =N R= =yxrRrR pUo l}ORv |=yOQwmQ |=Q@ w 7 =D 6 u}@ |=oQR@ =@ USGS

x=oWv=O xO=O x=o}=B R= 7 5 =D 5 5 u}@ |=oQR@ =@ USGS |Ov@xDUO T=U=Q@ D

"Ov=xOW ?=NDv= |rmQ@
Q=Ri=sQv R= xO=iDU= =@ =yCW=ov?=DW |}xRQr |=yQDt=Q=B CW=OQ@ R= TB
|=Q@ ?}DQD x@ 7 |r= 5 |=ypwOH QO u=wD|t =Q =yu; Q}O=kt xm Seismosignal

pUo l}ORv |xrRrR |ki= w s�=k |=yxir-wt 'pUo R= QwO |xrRrR |ki= |xir-wt
|U} QD=t w O=O Q=Qk VR=OQB OQwt 1 |x]@=Q j} Q] R= =Q =yu; u=wD|t 'OQm xOy=Wt
|=Q@ ?}DQD x@ 10 |r= 8 |=ypwOH QO xm 'OQm O=H}= |oDU@ty T} QD=t s=v x@
xOy=Wt pUo l}ORv |xrRrR |ki= w s�=k |=yxir-wt 'pUo R= QwO xrRrR |ki= |xir-wt
xOW x�=Q= =yu; Q=}at R= h=QLv= =@ =yQDt=Q=B Q}O=kt u}ov=}t '11 pwOH QO "OQm
Cw=[k pUo l}ORv w QwO |=yxrRrR |=Q@ =yQDt=Q=B Q}O=kt OQwt QO u=wD@ =D 'CU=
Q}eDt 1 w �1 u}@ xQ=wty |oDU@ty ?}=Q[ 'OwW|t x_Lqt xm Qw]u=ty "OQm
u=wD|t |vWwQ x@ T} QD=t u}= =@ "CU= 1 VOwN =@ QDt=Q=B Qy |oDU@ty w xOw@
|B pUo l}ORv w QwO C=mQL QO Qo}Om} =@ |}xRQr |=yQDt=Q=B u}@ |x]@=Q x@

"OQ@
l}ORv |ki= |=yxir-wt xm O}O u=wD|t =yT} QD=t x@ |rm x=ov l} QO

=yv; u}@ QO R}v Twmat |oDU@ty 'OvQ=O |}q=@ |=y|oDU@ty xmv}= Q@ xwqa pUo
Cy=@W 'pUo l}ORv |}xRQr |=yQDt=Q=B s�=k |xir-wt u}@ |x]@=Q "OwW|tv xOy=Wt

"OQ=O pUo R= QwO |=yxrRrR |ki= |xir-wt =@ |O=} R

136



3 2
|xQ

=tW
'32

�2
|xQ

wO-
�13

95
R}}=B

�'h
}QW

u=Qt
a|

UOv
yt "pUo R= QwO |=yxrRrR C=YNWt "3 pwOH

Station Date Location NO

CDMG 57064 Fremont 1989=10=18 Loma Prieta 1
CDMG 24157 LA 1994=1=17 Northridge 2

UNAMUCSD 6622 Compuertas 1979=10=15 Imperial Valley 3
USGS 5052 Plaster City 1979=10=15 Imperial Valley 4

USGS 1656 Hollister Di�. Array 1989=10=18 Loma Prieta 5
CDMG 24303 LA 1971=9=2 San Fernando 6

CDMG 57504 Coyote Lake Dam 1989=10=18 Loma Prieta 7
USGS 931 El Centro Array #12 1979=10=15 Imperial Valley 8

UNAMUCSD 6671 Cucapah 1979=10=15 Imperial Valley 9
CDMG 24303 LA 1994=1=17 Northridge 10

USGS 1695 Sunnyvale 1989=10=18 Loma Prieta 11
SCE 23 Coolwater 1992=7=23 Landers 12
SCE 23 Coolwater 1992=7=23 Landers 13

UNAMUCSD 6621 Chihuahua 1979=10=15 Imperial Valley 14
USGS 5059 El Centro Array #13 1979=10=15 Imperial Valley 15

CDMG 11369 Westmorland Fire Sta 1979=10=15 Imperial Valley 16
USC 90091 LA 1994=1=17 Northridge 17
USC 90091 LA 1994=1=17 Northridge 18

USGS 5210 Wildlife Liquef. Array 1987=11=24 Superstition Hills 19
CDMG 24605 LA 1994=1=17 Northridge 20
CDMG 24605 LA 1994=1=17 Northridge 21

USGS 1002 APEEL2 1989=10=18 Loma Prieta 22
USGS 1002 APEEL2 1989=10=18 Loma Prieta 23

UNAMUCSD 6622 Compuertas 1979=10=15 Imperial Valley 24
CDMG 24303 LA 1971=9=2 San Fernando 25

CDMG 12204 San Jacinto 1986=8=7 N. Palm Springs 26
CDMG 12204 San Jacinto 1986=8=7 N. Palm Springs 27

USGS 5043 Hurkey Creek Park 1986=8=7 N. Palm Springs 28
USGS 5043 Hurkey Creek Park 1986=8=7 N. Palm Springs 29

CDMG 1335 El Centro 1987=11=24 Superstition Hills 30
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Station Date Location NO

USGS STATION117 1940=19=05 IMPERIAL VALLEY 1
CDMG STATION1014 1966=28=06 PARKFIELD 2
CDMG STATION1015 1966=28=06 PARKFIELD 3
CDMGSTATION47380 1979=06=08 COYOTE LAKE 4
CDMGSTATION47381 1979=06=08 COYOTE LAKE 5
CDMGSTATION57382 1979=06=08 COYOTE LAKE 6

UNAM/UCSD STATION6616 1979=15=10 IMPERIAL VALLEY 7
UNAM/UCSD STATION6618 1979=15=10 IMPERIAL VALLEY 8
UNAM/UCSD STATION6622 1979=15=10 IMPERIAL VALLEY 9

USGS STATION952 1979=15=10 IMPERIAL VALLEY 10
CDMG STATION958 1979=15=10 IMPERIAL VALLEY 11
CDMG STATION5169 1979=16=10 IMPERIAL VALLEY 12
CDMG STATION54099 1980=25=05 MAMMOTH LAKES 13
CDMG STATION54214 1980=25=05 MAMMOTH LAKES 14
CDMG STATION54254 1980=25=05 MAMMOTH LAKES 15

LONG VALL DAM DOWN ST 1980=25=05 MAMMOTH LAKES 16
LONG VALL DAM LEFT ST 1980=25=05 MAMMOTH LAKES 17
LONG VALL DAM (L ABUT) 1980=25=05 MAMMOTH LAKES 18
UNAM/UCSD STATION6624 1980=09=06 VICTORIA MEXICO 19

USGS STATION5062 1981=26=04 WESTMORELAND 20
CDMG STATION5169 1981=26=04 WESTMORELAND 21
USGS STATION1162 1983=02=05 COALINGA 22
USGS STATION1162 1983=02=05 COALINGA 23
USGS STATION1606 1983=22=07 COALINGA 24

CDMG STATION24303 1983=22=07 COALINGA 25
CDMG STATION47380 1984=24=04 MORGAN HILL 26
CDMG STATION47381 1984=24=04 MORGAN HILL 27
CDMG STATION57425 1984=24=04 MORGAN HILL 28
USGS STATION5073 1986=08=07 PALM SPRINGS 29
USGS STATION5069 1986=08=07 PALM SPRINGS 30
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HI SED AI Tm Tp V/A PGD PGV PGA
NO

(cm) (cm2/s) (m/s) (sec) (sec) (sec) (cm) (cm/s) (g)

79 7 9 5 0 374 0 93 0 24 0 112 9 8 17 6 0 16 1
72 8 694 7 0 671 0 51 0 28 0 063 6 2 14 9 0 24 2
26 1 108 5 0 171 0 36 0 26 0 066 2 5 9 5 0 15 3
18 1 41 4 0 056 0 38 0 22 0 097 1 9 5 4 0 06 4
125 2 2581 7 1 036 0 8 0 52 0 13 13 1 35 6 0 28 5
52 7 339 9 0 447 0 35 0 12 0 087 6 3 14 9 0 17 6
79 2 610 8 0 464 0 53 0 18 0 129 13 2 22 6 0 18 7
71 3 961 6 0 381 0 63 0 2 0 125 11 3 17 6 0 14 8
114 6 1236 8 1 024 0 56 0 2 0 12 10 7 36 3 0 31 9
95 6 727 4 2 005 0 37 0 18 0 078 3 0 27 4 0 36 10
108 5 4478 1 0 651 1 46 0 28 0 183 19 1 37 3 0 21 11
78 4 1063 6 1 215 0 42 0 26 0 092 13 7 25 7 0 28 12
143 5 1887 5 2 172 0 55 0 34 0 104 13 8 42 4 0 42 13
95 9 1153 8 1 167 0 57 0 26 0 094 9 1 24 9 0 27 14
51 9 435 1 0 265 0 58 0 22 0 128 7 3 14 7 0 12 15
44 0 1673 7 0 122 1 26 0 48 0 291 16 5 21 2 0 07 16
97 3 661 7 1 117 0 47 0 14 0 074 6 6 34 5 0 47 17
122 9 872 5 1 582 0 46 0 18 0 09 6 5 38 9 0 44 18
106 7 2677 7 0 694 0 91 0 12 0 169 20 1 29 9 0 18 19
70 7 396 5 1 371 0 37 0 38 0 064 2 4 31 1 0 49 20
36 9 172 9 0 538 0 3 0 22 0 051 2 4 10 8 0 21 21
89 7 566 7 0 857 0 53 0 3 0 11 4 2 25 5 0 24 22
98 7 647 6 0 901 0 55 0 3 0 086 6 0 27 9 0 33 23
39 0 214 0 0 392 0 39 0 1 0 076 2 9 13 8 0 19 24
76 9 102 9 0 65 0 54 0 24 0 092 12 4 18 9 0 21 25
33 6 78 1 0 352 0 29 0 16 0 039 1 2 9 2 0 24 26
25 5 60 4 0 336 0 28 0 2 0 039 1 1 9 6 0 25 27
15 2 18 2 0 139 0 24 0 22 0 032 0 5 7 4 0 24 28
23 6 36 9 0 146 0 33 0 1 0 049 0 9 9 1 0 19 29
145 7 2967 5 0 675 0 91 0 46 0 161 20 1 40 8 0 26 30
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(cm) (cm2/s) (m/s) (sec) (sec) (sec) (cm) (cm/s) (g)

25 9 148 0 0 415 0 19 0 12 0 052 8 5 10 5 0 21 1
22 3 61 8 0 167 0 28 0 08 0 051 2 7 6 8 0 14 2
22 1 53 5 0 096 0 32 0 08 0 037 1 5 4 2 0 12 3
23 2 31 7 0 222 0 20 0 10 0 043 1 2 6 9 0 17 4
26 2 58 4 0 175 0 27 0 12 0 033 1 3 5 2 0 16 5
44 8 142 1 0 533 0 21 0 12 0 031 2 5 11 7 0 39 6
15 0 41 4 0 293 0 14 0 04 0 040 2 5 5 6 0 14 7
26 7 147 2 8 897 0 11 0 04 0 012 5 0 10 1 0 83 8
13 5 21 3 0 087 0 23 0 06 0 039 1 0 2 8 0 07 9
86 2 1103 5 1 187 0 29 0 10 0 073 19 8 38 4 0 54 10
71 9 987 9 0 819 0 27 0 06 0 052 11 9 22 3 0 44 11
4 9 2 8 0 080 0 12 0 08 0 018 0 2 2 0 0 11 12
76 3 379 7 1 418 0 27 0 06 0 054 5 9 20 4 0 39 13
24 2 51 4 0 250 0 25 0 16 0 070 1 7 8 4 0 12 14
37 4 114 7 0 532 0 21 0 18 0 045 2 5 11 1 0 25 15
11 4 12 4 0 063 0 29 0 24 0 058 0 4 4 4 0 08 16
13 1 14 7 0 065 0 29 0 16 0 061 0 5 4 0 0 07 17
8 4 6 3 0 029 0 30 0 08 0 041 0 3 2 4 0 06 18
7 8 6 0 0 010 0 44 0 24 0 081 0 6 1 9 0 02 19
19 9 33 9 0 328 0 14 0 08 0 023 1 1 4 8 0 21 20
16 4 43 9 2 397 0 11 0 10 0 013 0 5 10 3 0 84 21
43 0 244 1 0 699 0 37 0 44 0 061 2 5 12 2 0 21 22
50 2 333 7 1 567 0 27 0 10 0 046 2 3 16 1 0 35 23
26 9 79 8 0 293 0 34 0 18 0 049 1 1 10 2 0 21 24
24 0 52 9 0 200 0 28 0 10 0 036 1 1 7 1 0 20 25
17 4 27 5 0 276 0 17 0 08 0 019 0 9 10 8 0 58 26
26 2 57 7 0 307 0 20 0 12 0 025 1 2 9 9 0 40 27
9 7 10 8 0 162 0 13 0 06 0 013 0 9 5 3 0 43 28
25 5 51 5 0 433 0 20 0 10 0 021 0 8 7 4 0 36 29
9 7 11 4 0 066 0 22 0 06 0 053 0 7 3 7 0 07 30
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HI SED AI Tm Tp V/A PGD PGV PGA
NO

(cm) (cm2/s) (m/s) (sec) (sec) (sec) (cm) (cm/s) (g)

129 0 1593 6 1 704 0 54 0 46 0 097 13 0 29 7 0 31 1
81 4 533 9 0 858 0 44 0 36 0 057 5 1 24 6 0 44 2
38 4 192 6 0 313 0 39 0 16 0 042 3 6 10 2 0 25 3
40 1 120 0 0 287 0 37 0 18 0 053 2 3 10 9 0 21 4
77 2 384 3 0 405 0 58 0 14 0 070 3 4 18 7 0 27 5
71 8 404 3 0 624 0 55 0 28 0 095 2 6 23 1 0 25 6
162 7 1597 2 1 145 0 67 0 10 0 134 10 3 42 8 0 33 7
122 9 977 0 1 511 0 56 0 04 0 097 10 0 35 4 0 37 8
39 0 214 0 0 392 0 39 0 10 0 076 2 9 13 8 0 19 9
167 6 5180 1 1 654 0 66 0 34 0 092 35 4 46 9 0 52 10
183 0 3511 0 1 590 0 61 0 10 0 092 32 3 54 2 0 60 11
41 3 100 7 0 175 0 38 0 10 0 065 2 8 11 0 0 17 12
103 1 759 3 2 255 0 32 0 22 0 057 4 7 23 2 0 42 13
68 7 469 9 1 324 0 37 0 16 0 056 7 5 23 6 0 43 14
33 7 119 8 0 678 0 25 0 14 0 050 1 6 15 7 0 32 15
21 3 29 4 0 072 0 36 0 24 0 056 1 2 5 9 0 11 16
23 9 36 8 0 072 0 45 0 24 0 065 1 1 6 6 0 10 17
22 6 33 1 0 060 0 47 0 26 0 092 1 7 7 6 0 08 18
27 4 73 7 0 029 0 96 0 32 0 118 2 6 5 2 0 04 19
61 6 303 1 0 522 0 40 0 16 0 084 4 4 16 3 0 20 20
179 8 1752 7 1 756 0 58 0 36 0 135 10 6 48 7 0 37 21
132 1 1247 4 1 570 0 61 0 50 0 087 6 4 32 4 0 38 22
197 0 2814 2 4 135 0 55 0 50 0 104 8 8 60 2 0 59 23
55 3 274 5 0 697 0 43 0 32 0 054 2 3 14 2 0 27 24
43 2 145 3 0 555 0 31 0 16 0 045 1 4 14 4 0 32 25
25 5 78 1 0 161 0 39 0 22 0 032 1 4 5 1 0 16 26
48 2 239 2 0 336 0 43 0 16 0 059 2 4 11 2 0 19 27
20 0 58 8 0 283 0 29 0 16 0 039 2 1 7 3 0 19 28
32 6 76 6 0 255 0 28 0 14 0 036 2 0 7 6 0 22 29
22 9 44 8 0 133 0 36 0 14 0 050 1 1 6 4 0 13 30
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HI SED AI Tp Tm V/A PGD PGV PGA

(cm) (cm2/s) (m/s) (sec) (sec) (sec) (cm) (cm/s) (g)

1 PGA (g)

1 0 64 PGV (cm/s)

1 0 63 �0 09 PGD (cm)

1 0 79 0 41 �0 33 V/A (sec)

1 0 87 0 81 0 47 �0 24 Tm (sec)

1 0 48 0 48 0 41 0 41 0 09 Tp (sec)

1 0 17 �0 06 �0 07 0 16 0 74 0 82 AI (m/s)

1 0 27 0 46 0 79 0 66 0 81 0 71 0 08 SED (cm2/s)

1 0 67 0 72 0 38 0 45 0 37 0 67 0 94 0 53 HI (cm)
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HI SED AI Tp Tm V/A PGD PGV PGA

(cm) (cm2/s) (m/s) (sec) (sec) (sec) (cm) (cm/s) (g)

1 PGA (g)

1 0 52 PGV (cm/s)

1 0 89 0 35 PGD (cm)

1 0 35 0 27 �0 5 V/A (sec)

1 0 77 0 08 0 09 �0 5 Tm (sec)

1 0 58 0 48 �0 13 0 03 �0 26 Tp (sec)

1 �0 19 �0 35 �0 31 0 22 0 23 0 69 AI (m/s)

1 0 16 �0 06 0 19 0 35 0 92 0 91 0 36 SED (cm2/s)

1 0 88 0 18 �0 01 0 21 0 31 0 8 0 92 0 38 HI (cm)

"pUo l}ORv |ki= |xir-wt |}xRQr |=yQDt=Q=B |oDU@ty T} QD=t "10 pwOH
HI SED AI Tp Tm V/A PGD PGV PGA

(cm) (cm2/s) (m/s) (sec) (sec) (sec) (cm) (cm/s) (g)

1 PGA (g)

1 0 87 PGV (cm/s)

1 0 75 0 7 PGD (cm)

1 0 43 0 66 0 25 V/A (sec)

1 0 8 0 45 0 46 0 16 Tm (sec)

1 0 37 0 33 0 14 0 34 0 26 Tp (sec)

1 0 49 0 24 0 44 0 49 0 86 0 83 AI (m/s)

1 0 68 0 34 0 47 0 51 0 94 0 85 0 76 SED (cm2/s)

1 0 85 0 85 0 39 0 51 0 68 0 75 0 98 0 83 HI (cm)

"|}xRQr |=yQDt=Q=B Q=}at h=QLv= w u}ov=}t Q}O=kt "11 pwOH
HI SED AI Tp Tm V/A PGD PGV PGA

(cm) (cm2/s) (m/s) (sec) (sec) (sec) (cm) (cm/s) (g)

27 67 144 4 0 74 0 12 0 24 0 04 2 77 9 24 0 27 u}ov=}t l}ORv |xRwL s�=k |xir-wt
20 39 262 34 1 63 0 08 0 08 0 02 4 12 7 44 0 21 Q=}at h=QLv=

75 77 778 85 0 85 0 23 0 47 0 07 6 23 21 09 0 28 u}ov=}t l}ORv |xRwL |ki= |xir-wt
56 51 1193 98 0 89 0 12 0 15 0 03 8 21 15 86 0 14 Q=}at h=QLv=

74 67 915 93 0 73 0 25 0 56 0 1 8 16 22 5 0 24 u}ov=}t QwO |xRwL |ki= |xir-wt
37 69 1061 97 0 54 0 11 0 29 0 05 6 05 11 13 0 11 Q=}at h=QLv=
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"OQm xOy=Wt QvR=y
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R= xm Qw]u=ty "OQ=O =yxR=U CQ=UN =@ |wk |x]@=Q xm CU= |}=yQDt=Q=B R=
CaQU |xv}W}@ =@ |wk Q=}U@ |x]@=Q |=Q=O\ki xv 'OwW|t xOy=Wt =yT} QD=t

"OQ=O R}v =Q |oOvm =QB u} QDtm T} QD=t xU Qy QO xmr@ 'CU= u}tR
QvR=y COW Ovv=t u}tR CaQU |xv}W}@ |x]@=Q R= u=wD@ OUQ|t Q_v x@ =Pr

"OQm xO=iDU= =yxR=U MU=B |=Q@ xrRrR ẁv R= dQ=i 'xrRrR Qy |=Q@
'hrDNt |=yQDt=Q=B |=Q@ =yQ=}at R= h=QLv= |xU}=kt =@ u=wD|t 11 pwOH R=
Qy xm |Qw] x@ &OQ@ |B QwO w l}ORv |=yxRwL |=yxrRrR |oO}J}B C}y=t x@
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|=Q=O ?}DQD x@ l}ORv |xRwL |ki= |xir-wt w QwO |xRwL |ki= |xir-wt 'l}ORv
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1. directivity e�ect
2. ing-step e�ect
3. hanging wall
4. footwall
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