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Characteristic Investigation of the Bedrock Earthquake Records for the
Structural Time-History Seismic Analyses
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ABSTRACT > Until recently lots of time-history seismic analyses were performed with the earthquake motions recorded at the
soft soil surface without taking into account the effects of the soft soil amplification. However, it is important to utilize the bedrock
seismic motions for the rational seismic analyses of a structure considering the site soil conditions. In this study, 26 bedrock
earthquake records were selected from publicly available 1557 seismic records provided by the Pacific Earthquake Engineeting
Research Center (PEER) for the study, and the characteristics of them were investigated. Study results showed that it is not
reasonable to estimate earthquake acceleration intemsity from the magnitude of an earthquake without considering the site soil
conditions and it is also hard to draw any general relationships between earthquake acceleration intensity, earthquake magnitude
and epicenter distance with bedrock earthquake records in the PEER database. However, 26 bedrock earthquake records selected
in this study can be utilized for the time-history seismic analyses of a structure-soil system as bedrock earthquake ones, and it
is also confirmed that it is necessary to take into account acceleration intensity, magnitude, epicenter distance and site conditions
simultaneously for the proper use of those selected earthquake records.

Key words soft soil amplification, bedrock earthquake record, acceleration intensity, magnitude, epicenter distance, time-history
seismic analysis
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{Table 1} PEER HIO[E{H[O|ANM LiE{L 5074 X|ZI7|2

SanFrancisco 1957 | 1117 Golden Gate Park 53 0.095 11.1 8 AL A GGPO10
SanFrancisco 1957 | 1117 Golden Gate Park 53 0.112 11.1 8 AL A GGP100
Anza(HorseCany) 1980 | Anza - Pinyon Flat 4.9 0.110 12.7 13.6 A, A PFT045
Anza(HorseCany) 1980 | Anza - Pinyon Flat 49 0.131 12.7 13.6 AL A PFT135
Anza(HorseCany) 1980 | 5045 Anza-Terwilliger Valley 49 0.131 7.6 13.6 A, A TVY045
Anza(HorseCany) 1980 | 5045 Anza-Terwilliger Valley 49 0.081 7.6 13.6 A, A TVY135
Landers 1992 | 12206 SilentValley-Poppet Flat 7.3 0.050 54.6 7 A, A SIL0O00
Landers 1992 | 12206 SilentValley-Poppet Flat 7.3 0.040 54.6 7 A, A SIL090
Loma Prieta 1989 | 58338 Piedmont Jr High 6.9 0.084 92.2 17.5 A A PJHO045
Loma Prieta 1989 | 58338 Piedmont Jr High 6.9 0.071 92.2 17.5 A A PJH315
Loma Prieta 1989 | 58151 SF - Rincon Hill 6.9 0.078 94.3 17.5 A, A RIN00O
Loma Prieta 1989 | 58151 SF - Rincon Hill 6.9 0.092 94.3 17.5 A, A RIN090
Loma Prieta 1989 | So. San Francisco, Sierra Pt. 6.9 0.105 83.5 17.5 A, A SSF205
MorganHill 1984 | 47379 Gilroy Array #1 6.2 0.069 38.6 8.5 A, A G01230
MorganHill 1984 | 47379 Gilroy Array #1 6.2 0.098 38.6 .5 A, A G01320
N. Palm Springs 1986 | 13198 Murrieta Hot Springs 6 0.053 65.6 11 A, A H01000
N. Palm Springs 1986 | 13198 Murrieta Hot Springs 6 0.049 65.6 11 A A HO01090
Duzce, Turkey 1999 | Lamont 1060 7.1 0.053 44 4 10 AL A 1060-E
Duzce, Turkey 1999 | Lamont 1060 7.1 0.028 44 4 10 A, A 1060-N
CoyoteLake 1979 | 47379 Gilroy Array #1 5.7 0.103 12.6 9.6 A, A G01230-2
CoyoteLake 1979 | 47379 Gilroy Array #1 5.7 0.132 12.6 9.6 A A G01320-2
Hollister 1974 | Gilroy Array #1 52 0.105 11.1 6.1 A, A A-GO1157
Hollister 1974 | Gilroy Array #1 52 0.132 11.1 6.1 A, A A-G01247
NorthernCalif 1975 | Cape Mendocino, Petrolia 52 0.115 28.9 21 A A D-CPM030
NorthernCalif 1975 | Cape Mendocino, Petrolia 52 0.179 28.9 21 A A D-CPM120
Northridge 1994 | Wonderland Ave 6.7 0.112 19 17.5 A, A WONO095
Northridge 1994 | Wonderland Ave 6.7 0.172 19 17.5 A, A WON185
Northridge 1994 | San Gabriel- E. Grand Ave. 6.7 0.141 443 17.5 A, A GRN180
Northridge 1994 | San Gabriel- E. Grand Ave. 6.7 0.256 443 17.5 A, A GRN270
Northridge 1994 | Mt Wilson-CIT Seis Sta 6.7 0.234 44.8 17.5 A A MTWO000
Northridge 1994 | Mt Wilson-CIT Seis Sta 6.7 0.134 44.8 17.5 A, A MTWO090
Northridge 1994 | Lake Hughes #9 6.7 0.165 44.8 17.5 AL A L09000
Northridge 1994 | Lake Hughes #9 6.7 0.217 44.8 17.5 A A L09090
N.PalmSprings 1986 | Anza — Red Mountain 6 0.104 46.2 11 A A ARM270
N.PalmSprings 1986 | Anza - Red Mountain 6 0.129 46.2 11 A A ARM360
N.PalmSprings 1986 | Silent Valley - Poppet F 6 0.139 271 11 A A SIL000-2
N.PalmSprings 1986 | Silent Valley - Poppet F 6 0.113 277 11 A A SIL090-2
Whittier Narrows 1987 | Mt Wilson - CIT Seis Sta 6 0.123 19.6 14.5 A, A A-MTWO000
Whittier Narrows 1987 | Mt Wilson - CIT Seis Sta 6 0.186 19.6 14.5 A, A A-MTW090
Whittier Narrows 1987 | San Gabriel - E Grand Av 6 0.199 4.8 14.5 A, A A-GRN270
Whittier Narrows 1987 | 24399 Mt Wilson-CIT Seis Sta | 5.3 0.158 18.7 14.6 A A B-MTW000
Whittier Narrows 1987 | 24399 Mt Wilson-CIT Seis Sta | 5.3 0.142 18.7 14.6 A A B-MTW090
Kocaeli, Turkey 1999 | Gebze 7.4 0.244 47 15 A A GBZ000
Kocaeli, Turkey 1999 | Gebze 7.4 0.137 47 15 A A GBZ270
Kocaeli, Turkey 1999 | Izmit 7.4 0.152 53 15 A A IZT180
Kocaeli, Turkey 1999 | Izmit 7.4 0.220 53 15 A, A 121090
SanFernando 1971 | Lake Hughes #9 6.6 0.157 231 13 A, A L09021
SanFernando 1971 | Lake Hughes #9 6.6 0.134 231 13 A A L09291
SanFernando 1971 | Santa Anita Dam 6.6 0.212 39.2 13 -, A SAD273
SanFernando 1971 Santa Anita Dam 6.6 0.151 392 13 -, A SADO003
3} ARNEEL Aol o3t A iute] SEeigto] i) Figure 303 OFX|4l x| WX 417] (Table 194
A W A7 BT A Rhe] FZgefo] E3hd A® Table 35 A3t 7|5)7} AYHHA|Z17]E(Table 3 7]%)9]
WAWNE F 2 27 B 4 A SYAHEYES 242t B AASRATEE] e
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A > 750 Rock (Vs >.600 mps) or <3m Bedrock EQ. can be assumed.
of soil over rock
B 360 - 750 Shallow (stiff) soil up to 20m thick overlying rock
C 180 - 360 Deep narrow soil at least 20m thick
in a narrow canyon
D < 180 Deep broafi soil at least 20m thick
in a broad valley
E ) Soft deep soil
with average Vs<150 mps

{Table 3) MHEH 2671 AYEX|FI7|

=

=

38.6

) 6.2 0.069 8.5 A A G01230
Morgan Hill 1984 | 47379 Gilroy Array #1
6.2 0.098 38.6 8.5 A A G01320
6 0.049 65.6 11 A, A H01090
N. Palm Springs 1986 | 13198 Murrieta Hot Springs
6 0.053 65.6 11 A, A H01000
Duzce, Turkey 1999 | Lamont 1060 7.1 0.053 44.4 10 A, A 1060-E
Landers 1992 | 12206SilentValley-PoppetFlat 7.3 0.05 54.6 7 A A SILO0O
Anza(HorseCanyon) 1980 | Anza -Pinyon Flat 4.9 0.11 12.7 13.6 A A PFT045
4.9 0.131 7.6 13.6 A A VY045
Anza(HorseCanyon) 1980 | Anza - Terwilliger Valley
49 0.081 7.6 13.6 A A IVY135
Coyote Lake 1979 | 47379 Gilroy Array #1 5.7 0.103 12.6 9.6 A A G01230-2
Hollister 1974 | Gilroy Array #1 52 0.132 11.1 6.1 A A A-G01247
o 52 0.115 28.9 21 A, A D-CPMO030
Northern California 1975 | Cape Mendocino, Petrolia
52 0.179 289 21 A A D-CPM120
. 6 0.139 27.7 11 A, A SIL000-2
N. Palm Springs 1986 | Silent Valley -Poppet F
6 0.113 277 11 A A SIL090-2
i 53 0.142 18.7 14.6 A A B-MTW090
Whittier Narrows 1987 24399 Mt WllSOIl. .
-CIT Seis Station 53| 0158 18.7 14.6 A, A | BMTW000
) 53 0.112 11.1 8 A A GGP100
San Francisco 1957 | 1117 Golden Gate Park
53 0.095 11.1 8 A, A GGPO010
) 6.7 0.217 44.8 175 A A L09090
Northridge 1994 | Lake Hughes #9
6.7 0.165 44.8 17.5 A, A 109000
. . . 6.7 0.234 44.8 17.5 A, A MTW000
Northridge 1994 | Mt Wilson-CIT Seis Station
6.7 0.134 448 17.5 A A MTWO090
San Fernando 1971 | Lake Hughes #9 6.6 0.134 23.1 13 A, A L09291
6.6 0.212 39.2 13 -, A SAD273
San Fernando 1971 | Santa Anita Dam
6.6 0.151 39.2 13 -, A SAD003
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