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Effect of Near- and Far-Fault Earthquakes for Seismic
Fragility Curves of PSC Box Girder Bridges
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ABSTRACT >> Seismic fragility curves of structures represent the probability of exceeding the prescribed structural damage state
for a given various levels of ground motion intensity, such as peak ground acceleration (PGA). This means that seismic fragility curves
are essential to the evaluation of structural seismic performance and assessments of risk. Most of existing studies have not considered
the near- and far-fault earthquake effect on the seismic fragility curves. In order to evaluate the effect of near- and far-fault
earthquakes, seismic fragility curves for PSC box girder bridges subjected to near- and far-fault earthquakes are calculated and
compared. The seismic fragility curves are strongly dependent on the earthquake characteristics such as fault distance. This paper
suggests that the effect of near- and far-fault earthquakes on seismic fragility curves of PSC box girder bridge structure should be
considered.

Key words Near- and far-fault earthquakes, Probabilistic method, Seismic performance estimation, Seismic fragility curve,

Inelastic time history analysis.
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NO. SACName Record EarthquakeMagnitude | Distance(km) PGA(cm/sec?)
1 LAO7 Landers, 1992, Barstow 7.3 36 412.98
2 LAO8 Landers, 1992, Barstow 7.3 36 417.49
3 LA09 Landers, 1992, Yermo 7.3 25 509.70
4 LAI10 Landers, 1992, Yermo 73 25 353.35
5 LA47 Landers, 1992 7.3 64 331.22
6 LA48 Landers, 1992 7.3 64 301.74
7 SE07 West. Washington, Seattle Army B., 1949 6.5 80 289.19
8 SE08 West. Washington, Seattle Army B., 1949 6.5 80 381.26
9 SEI1 Puget Sound, Wa., Olympia, 1949 7.1 80 737.82
10 SE12 Puget Sound, Wa., Olympia, 1949 7.1 80 584.52
11 SE13 Puget Sound, Wa., Federal OFC B., 1949 7.1 61 362.31
12 SE14 Puget Sound, Wa., Federal OFC B., 1949 7.1 61 297.30
13 SEI15 Eastern Wa., Tacoma County, 1949 7.1 60 284.72
14 SE16 Eastern Wa., Tacoma County, 1949 7.1 60 563.47
15 SE17 Llolleo, Chile 1985 8.0 42 684.27
16 SE18 Llolleo, Chile 1985 8.0 42 657.89
17 SE27 1965 Seattle 7.1 80 1722.40
18 SE28 1965 Seattle 7.1 80 1364.70
19 SE29 1985 Valpariso 8.0 42 1605.50
20 SE30 1985 Valpariso 8.0 42 1543.50
21 BO17 Saguenay, 1988 5.9 118 179.47
22 BO13 Saguenay, 1988 5.9 118 22298
23 BO19 Saguenay, 1988 5.9 132 172.96
24 B0O20 Saguenay, 1988 5.9 132 267.23
25 BO33 Saguenay, 1988 59 96 562.33
26 BO34 Saguenay, 1988 59 96 768.21
27 BO35 Saguenay, 1988 59 98 1475.10
28 BO36 Saguenay, 1988 59 98 699.90
29 BO37 Saguenay, 1988 59 118 514.13
30 BO38 Saguenay, 1988 59 118 638.76
31 BO39 Saguenay, 1988 59 132 495.52
32 BO40 Saguenay, 1988 59 132 765.61
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(i 4) sMoll A8 27{2] x|zlel £4

NO. | SACName Record EarthquakeMagnitude Distance(km) PGA(cm/sec?)
1 LAO1 Imperial Valley, 1940, El Centro 6.9 10 452.03
2 LAO02 Imperial Valley, 1940, El Centro 6.9 10 662.88
3 LAO3 Imperial Valley, 1979, Array #05 6.5 4.1 386.04
4 LAO4 Imperial Valley, 1979, Array #05 6.5 4.1 478.65
5 LAO5 Imperial Valley, 1979, Array #06 6.5 1.2 295.69
6 LAO6 Imperial Valley, 1979, Array #06 6.5 1.2 230.08
7 LA13 Northridge, 1994, Newhall 6.7 6.7 664.93
8 LA14 Northridge, 1994, Newhall 6.7 6.7 644.49
9 LA15 Northridge, 1994, Rinaldi RS 6.7 7.5 523.30
10 LAl6 Northridge, 1994, Rinaldi RS 6.7 7.5 568.58
11 LA17 Northridge, 1994, Sylmar 6.7 6.4 558.43
12 LA18 Northridge, 1994, Sylmar 6.7 6.4 801.44
13 LA21 1995 Kobe 6.9 34 1258.00
14 LA22 1995 Kobe 6.9 34 902.75
15 LA23 1989 Loma Prieta 7.0 3.5 409.95
16 LA24 1989 Loma Prieta 7.0 3.5 463.76
17 LA25 1994 Northridge 6.7 7.5 851.62
18 LA26 1994 Northridge 6.7 7.5 925.29
19 LA27 1994 Northridge 6.7 6.4 908.70
20 LA28 1994 Northridge 6.7 6.4 1304.10
21 LA51 Parkfield, 1966, Cholame 5W 6.1 3.7 765.65
22 LAS2 Parkfield, 1966, Cholame 5W 6.1 3.7 619.36
23 LASS North Palm Springs, 1986 6.0 9.6 507.58
24 LAS8 San Fernando, 1971 6.5 1 226.54
25 SEO1 Long Beach, Vernon CMD Bldg. 6.5 1.2 170.55
26 SE02 Long Beach, Vernon CMD Bldg. 6.5 1.2 132.70
27 SE23 Erzincan 1992 6.7 2.0 593.60
28 SE24 Erzincan 1992 6.7 20 529.06
29 BO07 Nahanni, 1985 6.9 9.6 309.51
30 BOO08 Nahanni, 1985 6.9 9.6 86.29
31 BO09 Nahanni, 1985 6.9 6.1 59.48
32 BO10 Nahanni, 1985 6.9 6.1 7223
33 BO27 Nahanni, 1985 6.9 9.6 246.99
34 BO28 Nahanni, 1985 6.9 9.6 232.37
35 BO29 Nahanni, 1985 6.9 6.1 170.20
36 BO30 Nahanni, 1985 6.9 6.1 206.67
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