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Response Spectrum Analysis
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ABSTRACT
Near-field ground motions exhibit special characteristics that are different from ordinary
far-field ground motions. This paper first briefly examines the characteristics of near-field
ground motions associated with fault directivity and fling-step effects. Then evaluation of near
-field ground motions by inelatstic response spectrum analysis is performed and analyzed. As
a result, ductility demand in near-field ground motions is larger in hanging wall than in foot
wall in long period regions. Also in long period regions ductility demand in soil site is larger

than that in rock site.
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: Epicentral | Distance
Site Location Stﬁgon Igistance from PGA (gab PGV (cm/sec)
: (km) | Rupture | UD NS EwW | UD NS EW
Hanging Wall TCU052 38.38 1.84 19398 | 436.68 | 348.66 | 168.70 | 220.70 | 183.20
TCU068 46.74 3.01 519.42 | 361.94 | 501.60 | 228.60 | 292.20 | 280.50
TCU065 2557 249 257.80 | 56322 | 77442 | 6856 | 90.04 | 132.40
Near-Fault TCU067 27.60 1.11 230.58 | 312.66 | 48886 | 50.36 56.05 | 97.40
Foot Wall TCU07S 19.70 3.38 22388 | 25732 | 325.34 | 50.04 37.17 | 116.20
TCU076 15.25 317 275.38 | 420.02 | 340.10 | 32.67 | 63.02 | 69.28
TCU102 44.33 1.19 17328 | 16898 | 29836 | 71.15 | 71.90 | 8727
TCU129 1354 2.21 334.96 | 610.76 | 983.00 | 38.74 | 55.14 | 67.98
TCU074 18.70 13.75 270.18 | 36840 | 58594 | 2495 | 4886 | 70.22
Hanging Wall TCUO78 5.96 827 171.00 | 30248 | 439.70 | 1829 | 32.27 | 4492
TCU079 828 10.95 383.82 | 416.95 | 579.78 | 22.87 | 31.08 | 67.49
Far-Fault TCU107 36.84 17.78 9450 | 14386 | 127.76 | 2621 | 46.35 | 34.76
TCUL09 35.29 14.69 132.96 | 159.16 | 149.00 | 2379 | 5543 | 5482
Foot Wall TCU119 51.80 40.14 60.18 | 5252 | 6268 | 1494 | 2002 | 2482
TCUI123 32.89 17.11 8554 113196 | 149.00 | 2650 | 3569 | 4745
TCU145 49.59 - 5210 | 60.24 | 69.56 - - ~
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i : Magnitude Max, Acc.|Max. Vel. |Max. Disp.
Site Earthquake Station Name (Mw) B7] () (cm/sec) (o
Land 1992 L 79 Luce 270 0.7302 148.64 271.12
ers, ucerne .
Luce 360 0.8050 32.79 71.78
; Cape 00 1.4960 131.00 59.88
Cape Mendocino, | cape Mendocino| 7.0 i
Rock Cape 90 1.0380 43.90 3443
Site Kobe. 1995 MA 69 Kobe EW 0.6287 75.67 1536.87
obe, )
Kobe NS 0.8332 92.09 23472
Los Gatos Lgpc 00 0.5700 96.31 36.93
Loma Prieta, 1989 Presentation 6.9
Center Lgpc 90 0.6075 52.14 16.86
Tabas. 1978 Tab 74 Taba 74 0.8790 98.26 35.73
abas, abas .
Taba 344 0.9363 114.23 87.78
i Petr 00 0.5890 46.39 26.66
Cape Mendocino, Petrolia 70 bl
Petr 90 0.6616 90.86 26.74
Soil | Northridge, 1994 Rinaldi Receiving 67 Rina 228 0.8410 174.81 49.16
Site Station Rina 318 | 04798 | 8063 4847
Sylmar Sylm 90 0.6037 7743 20.25
Northridge, 1994 Converter 6.7
Station Sylm 360 0.8423 128.88 30.67
; Melo 00 0.3170 70.21 122.90
Impenl;g7'9\f alley, Meloland 6.5
Melo 270 0.2966 94.63 313.30

_74..



Displacement Ductility

0.1

a9 3 A

4. 48

Ductility Spectra, 5% Damping

¥ d7odAe 28 AZ dolHE o8std A AN NG 54E INE $H2

EHE Tt EHAd. B

A vephdrt

=

g BF7) FGolA A
s §

AR ES 2A Yedr.

B4 SHARES) ¢ STANE 48 ART AF 2AY AL

ATE F3le d& Z2ES UsH 2

@ZA 3km olWllA £3F€E PGA % PGVE BY ©38%9 Py ¢
(]
o

LTI LT} SRt AA vebdo

2AY AQE A= @& BAQ) EF7] L FHPelA FF) 99

- BE pgko] HelAAAM F2EL B & QFAYEE YT )

- AAHQA A¥er B 0 2AY R 4AY AQ wad

e ol )

A2 AFHE ¢

< Al 27

SH=HEY vng Fitd A

g AR Gdgol B&s A @t ol B A7NH AdY A Ao gty
A% Qe Hel A DL GolNe At DA gob 2A AW o) TgE

7] &L RAegE AlsEd.
- EGX o @ FAMEE

Z57] 49 guAwing Ao,

_75_

Lige: ! ZIHZ} € ol&3ty 2AY A dE EAFEA F2E vy
A Aol 44 F2E Z 71719 WA tHAZe nix

% S E(PGVIE Zte 278 A g8 728 2 77
o] Sgel FlAe 9F Tl B v B A7V FAHojo & Ao wddrt



A 2

2 ATE HPerd 44 FAAATAL Agde) QBOE FYAAS.

2EY

n&

1. Babak Alavi and Helmut Krawinker, "Effects of Near-Field Ground Motion on Building
Structures,” CUREE-Kajima Joint Research Program Phase I, 2001.

2. Rao, P. B. and Jangid, R. S. "Performance of Sliding Systems under Near-Fault
Motions,” Nuclear Engineering and Design, 203, 2001.

3. Abrahamson, N., http://civil.eng.buffalo.edu/webcast/abrahamson/presentation.html.

4. A9, HIH, A9, AFE, “AE AJY AR Y B4, 342883 20029 =
FASsL R =EH, 2002.

5. Paul Somerville, "Characterization of Near~Fault Ground Motions,” U.S.-Japan Workshop
on the Effects of Near-Field Earthquake Shaking, San Francisco, California, 2000, pp.
21-29.

6. Abrahamson, N. A. and Somerville, P. G., "Effects of the Hanging Wall and Foot Wall on
Ground Motions Recorded during the Northridge Earthquake,” Bull Seism. Soc. Am., 86,
1996.

7. Abrahamson, N. A. and Silva, W. J., "Empirical response Spectral Attenuation Relations for
Shallow Crustal Earthquakes,” Seismological Research Letters, 68, 1997.

8. Mahin, S.A. and Lin, ], "Construction of Inelastic Response Spectra for
Single-Degree-of-Freedom Systems”, Report No. UCB/EERC-83/17.

9. Abrahamson, N. and Somerville, P., "Selected Motions for Comparative Studies between
PEER Researchs,” Ist PEER Workshop on Characterization of Special Source Effects,
1998.

_76_



