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Study on characters of long period portion of nehstic spectra
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Abstract Mowr attention has been parl b mnelastic design spectraw ih the developm ent of perform ance based seis
mic design, because it can be used to estmate the maximun disp lacement dem and of stuctures Characters of bng
period portion of inelastic spectra are studied by he statistical analysis The equal disp lacement rule and effects of
soil conditbns are considered It is shown thai (1) the equal displacement mle is twe and the stucture is inde
pendent of soil conditions when the period of he stmucture is between 1 57, ( characteristic period of ground me
tions) and 2 5s The stength reduction factor camputed by this mk can be used consewatively when the displace
ment ductility facor is analler hen 4 (2) the constant ductility nelastic spectum of strength reduction factors or
ductiliy demand spectmum w ih constan t strength reduction factors on hard sie can be used to overestmate the seis
mic displacement dem ands or the seigmic stengh demands on soft site when the perpd of the stucue is larger

than 2 5s

Key words perfomance based seism ic design  inelastic esponse spectra long period soil conditions equal dis
placement mk
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Fig 1 Constant reducton factor inelastic spectra for disp bcam ent ductility ficiors
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Appendix tble Al earhquake records on hard site
FGA PGV PGD
Am /g A an- s ") fam
| 117 ElCento Inperial Valley I[-ELC180 0. 31 29 8 13 3
A may 0 (40/519 M1 2) - ELC270 0. 21 30 2 23 9
1095 Taft L Kem County TAFO21 0. 16 153 92
co In S chool (52/7R%M_17) 4 TAF111 018 17 5 90
Lana Prieta AND270 0. 24 203 77
1652 Anderson Dan (891018 M 7. 1) 20 AND360 0. 24 18 4 67
Landers CILW- LN 0. 28 23 6 13 7
23 Coolvarer (92/6 28 M7 4) 2 CIW-TR 0. 42 423 13 8
24157 TA- Norhridge BLD090 0. 24 14 9 62
Ba kv in H ills (94/117M67) 3 BLD360 017 176 48
24389 1A~ Northridge CCN090 0. 26 2L 1 67
Centry C ity (94/1 17 M 67) 25 CCN360 0. 22 23 2 37
Norhridge W ST000 0. 40 20 9 23
0021 TAN W estmoreland (94117 M 67) 2 W ST270 0. 36 20 9 42
Chi Chi TCU045N 0. 50 390 14 3
Teults (99/920 M7 6) 24 TCU045 W 0. 47 36 7 50 7
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Continue appendix table A1l
TGA PGV PGD
km lg Aan- s7') /an
0 e Chi Chi 3 TCUO047N 0. 41 40 2 222
(997920 M,76) TCU047 W 0. 30 41 6 511
0 Te®S Chi Chi " TCU095N 0. 71 49 1 245
(997920 M7 6) TCU095 W 0. 38 62 0 518
A2 ()
Appendix able A2 earhquake records onmedum site
IGA PGV PGD
km /g fm- s /an
| 6621 Chuahua Inperial Valley 29 CHIO12 0. 27 24 9 Q1
(79 1015 M 6.9) CHI282 0. 25 30 1 129
2 1695 Sunnyvale ColonAve Lana Prita 29 SVL270 021 33 1
(89 1018 M 7. 1) SVL360 0 21 36 0 16 9
s 1028 Ho lliser Lana Prieta 28 2 HCH 090 0. 25 38 5 17 8
City Hall (891018 M 7. 1) HCH 180 0.22 450 26 1
4 22074 Yemo Fire Statin Landers 249 YER270 02 oL a8
(92/6 28 M7 4) YER360 0 15 29 7 24 7
S 90063 G kndale Las North ridge b5 4 GLP177 0 36 12 3 19
Paas (94/1N7 M. 67) GLP267 0 21 74 17
. 00016 1A N Faring id North ridge 1o FAR000 0 27 15 8 33
(94/1N7 M. 67) FAR090 0. 24 29 8 47
; 00091 LA Sawim St North ridge 200 SIN020 0. 47 34 6 65
(94/1N7 M6 7) SIN110 0. 44 39 0 64
g TCU0 Chi Chi bz aq  TCUOA2-N 0. 20 39 3 239
(99/920 M7 6) TCU042 -W 0. 24 44 8 46 9
0 U107 Chi- Chi b0 35 TCU107-N 0 16 47 4 32 8
(99920 M 7 6) TCU107 -W 0 12 36 8 39 8
0 CHY (56 Chi- Chi b0 35 CHY036-N 0 21 41 4 34 2
(99/920 M7 6) CHY036 -W 0.29 38 9 212
A3

Append x table A3 earthquake records on soft site
G A PGV PGD
km g A an- s~ ') Jan
| 3057 E 1Cento Inperial Valley 9 H -E03140 0. 27 46 8 18 9
Amy B (79 10715 M 6.9) H - 03230 0. 22 39 9 23 3
> 1002 APEEL 2-Rechwood Ciy Lana Prieta " A02043 0.27 53 6 12 7
(891018 M 7. 1) A02133 0. 22 34 3 69
5 8117 Treasure Teland Lana Prieta 83 TRI000 0. 10 15 6 4 4
(891018 M 7. 1) TRI1090 0. 16 328 1.5
4 90011 M ontebello Bluff Rd Norhridge 12 BLF206 018 4 LS
(94117 M_617) BLF296 013 39 22
S 0 Shin O alka K obe s SH 1000 0 24 37 8 85
(9501 /16M69) SH 1090 0. 21 27 9 76
. 0 Kakogara K obe - KAK 000 0. 25 18 7 58
(9501 16M6 9) KAK090 0. 34 276 96
) Kocaeli ATS000 0. 25 40 0 30 1
! Am barli (99 D8 N1% M 7. 8) 7 ATS090 018 332 25 8
Chi-Chi TCU117 =N 012 54 4 455
8 reutn (99/920 M7 6) o TCUL17 -W 012 578 49 0
0 - Chi-Chi . TCU118 -N 0. 09 335 36 5
(99/920 M7 6) TCUL18 -W 0 11 305 239
0 CHY 104 Chi-Chi )l CHY 104 -E 016 526 36 1
(99/920 M7 6) CHY 104 -N 019 55 2 47 2




