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Characteristics of Near-Field Earthquake Ground Motion
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ABSTRACT

The near-field ground motions exhibit special response characteristics that are
different from those of ordinary ground motions in the velocity and displacement
response. This study first examines the characteristics of near—field ground motion
depending on fault directivity and fault normal and parallel component. And the
response spectra of the near field ground motion are statistically processed, and are
compared with the Regulatory Guide 1.60 spectrum that is present design spectrum of
the nuclear power plant. The response spectrum of the near filed ground motions
shows large spectral velocity and displacement in the low frequency range. The
spectral accelerations of near field ground motion are greatly amplified in the high

frequency range for the rock site motions, and in the low frequency range for the



soil site motions. As a result, the near field ground motion effects should be
considered in the seismic design and seismic safety evaluation of the nuclear power
plant structures and equipment.
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s Epicentral | Distance PGA (gal) PGV (cm/sec)
Site Location Stﬁg(m Distance from cm/sec
’ (km) Rupture | UD NS EW UD NS EW

TCU052 38.38 1.84 | 193.98 | 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 25.57 249 | 257.80|563.22 | 774.42| 6856 | 90.04 |132.40
TCU067 27.60 111 | 230.58 | 312.66 | 488.86 | 50.36 | 56.05 | 97.40

Hanging Wall

Near-Fault
TCUOT5 | 1970 | 338 | 2238825732 32534 | 50.04 | 3717 | 11620
Foot Wall = e0076 | 1525 | 317 | 27538 | 42002 | 340.10 | 32.67 | 63.02 | 69.28
TCUL02 | 4433 | 119 | 1732816898 29836 71.15 | 71.90 | 87.27
TCUI29 | 1354 | 221 |334.96610.76 | 983.00| 3874 | 5514 | 67.98
TCUOT4 | 1870 | 1375 |270.18|36840 |586.94 | 24.95 | 4386 | 70.22
Hanging Wall | TCUO8 | 59 827 |171.00]302.48 [439.70 | 1820 | 32.27 | 44.92
TCUOT9 | 828 | 1095 |38382|41695|579.78 | 22.87 | 31.08 | 67.49
S TCUW07 | 3684 | 1778 | 9450 | 14386 |127.76 | 2621 | 4635 | 34.76

TCU109 35.29 14.69 |132.96|159.16 | 149.00 | 23.79 | 55.43 | 54.82
Foot Wall TCU119 51.80 40.14 | 60.18 | 52.52 | 62.68 | 14.94 | 20.02 | 24.82
TCU123 32.89 17.11 | 8554 | 131.96 | 149.00 | 26.50 | 35.69 | 47.45
TCU145 49.59 - 52.10 | 60.24 | 69.56 - - -
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. Max. Max. Max.
Site Earthquake Station Name M?%;[l‘%lde x7] Acc. Vel. Disp.
(g) |(em/sec)| (cm)

Luce 270 | 0.7302 | 14864 | 271.12

Landers, 1992 Lucerne 7.2

Luce 360 | 0.8050 | 32.79 71.78

Cape Mendocino, Cape - Cape 00 | 1.4960 | 131.00 | 59.88

Rock 1992 Mendocino ' Cape 90 | 1.0380 | 4390 | 3443

Site Kobe EW| 0.6287 | 7567 | 1536.87
Kobe, 1995 JMA 6.9

Kobe NS| 0.8332 | 92.09 | 234.72

: Los Gatos Lgpe 00 | 05700 | 96.31 36.93

Lom?gggleta, Presentation 6.9 gp - =

Center Lgpc 90 | 0.6075 52.14 16.86

Taba 74 | 0.8790 | 98.26 35.73
Taba 344| 0.9363 | 114.23 87.78
Petr 00 | 0.5890 | 46.39 26.66

Tabas, 1978 Tabas 74

Cape Mendocino,

Petrolia 7.0
Petr 90 | 0.6616 90.86 26.74
Soil . Rinaldi Rina 228 | 0.8410 | 174.81 | 49.16
éite Northridge, 1994 Receiving 6.7 -
Station Rina 318 | 0.4798 80.63 48.47
. Sylmar Sylm 90 | 0.6037 7743 20.25
Northridge, 1994 Converter 6.7 : N
Station Sylm 360| 0.8423 | 128.88 30.67
Imperial Valley, Meloland 65 Melo 00 | 0.3170 70.21 122.90

Melo 270 | 0.2966 | 94.63 313.30
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