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Generation of Artificial Time History Earthquake Record Family using the
Least Squares Fitting Method
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ABSTRACT >> Recently the necessity of time history analyses is increasing for the seismic analyses of a structure, and the
seismic design provisions of IBC2003, ASCE and KBC2005 require the use of a minimum of seven earthquake records for the
time history analyses. Earthquake records for the time history analyses could be selected from the database of the field-measured
earthquake records having similar site conditions with the designed site, or from simulated sites satisfying the design spectrum.
However, in this study seven earthquake records were generated using 50 earthquake records, classified as records measured at
the rock, in the database of the Pacific Earthquake Research Center (PEER). Seven earthquake records were first selected by the
least squares fitting method comparing the scaling factored response spectra with the specified design spectrum, and a family of
seven artificial time history earthquake records was ultimately generated by multiplying scaling factors, which were calculated by
the least squares fitting method and the SRSS averaging method, to the corresponding selected earthquake records.

Key words time history, design spectrum, scaling factor, SRSS averaging, least squares fitting method, family of earthquake

records

1.ME A= A3 ofgl ook U ASFES WrIAA 7
&2 AST2HA7|HKBC2005) A= A5TF2=9] 5
TxEol tigh Al AXsiAE fEia= FEREC Aoz Alztold sAHS a8-stal QAR A
A QEA Al ARt Alzkold AX7| 5 ARgSte] 2w B2 As et AlZkolg HAARZIZES] AgHe] of
of gt AlztolE A XIsl|AlE =afst= o] 71 vt A At WS AXSHA] ekar Ik waba At
AE iR 20 ARt AlZteld AZAR 7SS 61 FTAst= dAY o0l dejdolar st Alzteld 2%l
7 A o, HAg JAFARNEY] B E3 A= 7155S HAs| Aot AMgels AL dA¥o= T

kil 41 Qo] ofyrt?
| dmemsmien s KBC20050] ofahwl Alzkol&isAe Jsiis 774 ol
= =20) (3 S92 2008 122 31LUNK 852 LU FAI 1 Z o] ASH Ax715ol AAAHEHS olgato] AT
1E FEL AFAN7| %L Abgstel AANY A% 2719 020efA

=28 2 22 | #BL AR 2 20, 2Xt JERSE -
‘ 008, 122 | FE X206 20, X 19 AE 15u) AololA] 5% 7H4] ARzl S AlBTAE



32 st=EX[FIEsks[ =2 Mi2d Hss (BEH M63S) 2008. 10

(SRSS) ~HER Baglo] 2 T ALHET H
gel 14w ool H=g a7stw ook

I, IBC20033} IBC20069| 4 8311l Q)= ASCE7-05

o= Al7to]2 X272 Aol Tl KBC20052} §-4}
sp cheat o] sk ook

For each pair of horizontal ground motion components,
a square root of the sum of the squares(SRSS) spectrum
shall be constructed by taking the SRSS of the 5 percent-
damped response spectra for the scaled components.
Each pair of motions shall be scaled such that for each
period between 0.2T and 1.5T, the average of the SRSS
spectra from all horizontal component pairs does not fall
below 1.3 times the corresponding ordinate of the design
response spectrum by more than 10 percent.
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Accelera Epicenter Focus Site Con Compo-
EQ. Name Year Station Location M -tion (g) (km) (km) -ditions nent
San Francisco 1957 | 1117 Golden Gate Park 53 0.095 11.1 8 A, A GGP010
San Francisco 1957 | 1117 Golden Gate Park 53 0.112 11.1 8 A, A GGP100
Anza(HorseCany) 1980 | Anza - Pinyon Flat 49 0.110 12.7 13.6 A, A PFTO045
Anza(HorseCany) 1980 | Anza - Pinyon Flat 49 0.131 12.7 13.6 A, A PFT135
Anza(HorseCany) 1980 | 5045 Anza-Terwilliger Valley 4.9 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 SIL000
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 0.084 922 17.5 A, A PJHO045
Loma Prieta 1989 | 58338 Piedmont Jr High 6.9 0.071 922 17.5 A, A PJH315
Loma Prieta 1989 | 58151 SF - Rincon Hill 6.9 0.078 94.3 17.5 A, A RINO0O
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
Morgan Hill 1984 | 47379 Gilroy Array #1 6.2 0.069 38.6 8.5 A, A G01230
Morgan Hill 1984 | 47379 Gilroy Array #1 6.2 0.098 38.6 8.5 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 0.053 444 10 A, A 1060-E
Duzce, Turkey 1999 | Lamont 1060 7.1 0.028 44 4 10 A, A 1060-N
Coyote Lake 1979 | 47379 Gilroy Array #1 5.7 0.103 12.6 9.6 A, A G01230-2
Coyote Lake 1979 | 47379 Gilroy Array #1 5.7 0.132 12.6 9.6 A, A G01320-2
Hollister 1974 | Gilroy Array #1 5.2 0.105 11.1 6.1 A, A A-GO1157
Hollister 1974 | Gilroy Array #1 5.2 0.132 11.1 6.1 A, A A-G01247
Northern Calif 1975 | Cape Mendocino, Petrolia 52 0.115 28.9 21 A, A D-CPMO030
Northern Calif 1975 | Cape Mendocino, Petrolia 52 0.179 289 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 WONI185
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 MTW090
Northridge 1994 | Lake Hughes #9 6.7 0.165 44.8 17.5 A, A L09000
Northridge 1994 | Lake Hughes #9 6.7 0.217 44.8 17.5 A, A L09090
N. Palm Springs 1986 | Anza — Red Mountain 6 0.104 46.2 11 A, A ARM270
N. Palm Springs 1986 | Anza — Red Mountain 6 0.129 46.2 11 A, A ARM360
N. Palm Springs 1986 | Silent Valley - Poppet F 6 0.139 27.7 11 A, A SIL000-2
N. Palm Springs 1986 | Silent Valley - Poppet F 6 0.113 27.7 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-MTWO090
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 53 0.158 18.7 14.6 A, A B-MTWO000
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 1ZT180
Kocaeli, Turkey 1999 | Izmit 7.4 0.220 53 15 A, A 1ZT090
San Fernando 1971 | Lake Hughes #9 6.6 0.157 23.1 13 A, A L09021
San Fernando 1971 | Lake Hughes #9 6.6 0.134 23.1 13 A, A L09291
San Fernando 1971 | Santa Anita Dam 6.6 0.212 39.2 13 -, A SAD273
San Fernando 1971 | Santa Anita Dam 6.6 0.151 39.2 13 -, A SADO003
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