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ABSTRACT

In the present study, influence of earthquake intensity range on seismic fragility analysis of a RC bridge has been evaluated. For this
purpose, a RC bridge damaged by a past earthquake has been selected, and analytical model of the bridge has been developed for
nonlinear dynamic time-history analysis. A total of 25 recorded earthquake motions have been employed for the nonlinear analysis
from which maximum lateral drift ratio of piers are obtained. Then, seismic fragility analysis has been conducted for the bridge using
the nonlinear analysis results. Probability of exceeding damage has been computed in terms of using the maximum likelihood
estimation, and effect of earthquake intensity range of the motions on seismic fragility curves has been assessed analytically. Analytical
predictions indicate that the earthquake intensity range is of utmost significance for rationale seismic fragility analysis reflecting a
physical damage state of a bridge and seismic performance evaluation of such bridge.
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Fig. 1. Dimensions of Piers
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Table 1. Selected Input Ground Motions
) . Transverse component
Earthquakes Year Station ML Soil
PGA (g) | A/V (g/m/s)

Chalfant Valley, USA 1986 Zack Brothers Ranch 6.3 deep broad 0.447 1.211
Coalinga, USA 1983 Pleasant Valley 6.7 deep broad 0.592 0.983
Coalinga, USA 1983 Qil City 6.0 stiff 0.866 2.052
Coalinga, USA 1983 Pleasant Valley 6.0 deep broad 0.602 1.730
Coalinga, USA 1983 CHP(temp) 5.3 deep broad 0.733 1.949
Gazli, Uzbekistan 1976 Gazli 6.4 very soft 0.720 1.148
Imperial Valley, USA 1979 Bons Corner 6.6 deep broad 0.775 1.688
Imperial Valley, USA 1979 El Centro Array#4 6.6 deep broad 0.485 1.297
Imperial Valley, USA 1979 El Centro Array#5 6.6 deep broad 0.519 1.107
Ionian, Greece 1973 Lefkada-OTE Building 53 soft 0.525 0.921
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Table 1. Selected Input Ground Motions

Earthquakes Year Station ML Soil Transverse component
PGA (g) |A/V (ghs)

Kobe, Japan 1995 Takarazuka 6.9 soft deep 0.694 0.814
Loma Prieta, USA 1989 Capitola 6.9 deep narrow 0.529 1.449
Loma Prieta, USA 1989 Corralitos 6.9 stiff 0.644 1.167
Loma Prieta, USA 1989 Coyote Lake dam 6.9 rock 0.484 1.219
Loma Prieta, USA 1989 Gilroy Array#4 6.9 deep broad 0.417 1.075
Mammoth Lakes, USA 1980 Long Valley dam 6.2 rock 0.921 3.187
Morgan Hill, USA 1984 Coyote Lake Dam 6.2 rock 1.298 1.606
Morgan Hill, USA 1984 Halls Valley 6.2 deep narrow 0.312 0.792
N. Palm Springs, USA 1986 North Palm Springs 5.9 deep broad 0.694 2.053
N. Palm Springs, USA 1986 ‘Whitewater Trout Farm 5.9 deep narrow 0.612 1.943
Northridge, USA 1994 Newhall 6.6 deep broad 0.590 0.607
Northridge, USA 1994 Santa Monica City Hall 6.6 deep broad 0.883 2.118
Northridge, USA 1994 Sylmar-Olive View Med FF 6.6 deep broad 0.843 0.650
San Fernando, USA 1971 Pacoima Dam 6.6 stiff 1.226 1.090
Tabas, Iran 1978 Tabas 7.7 deep narrow 0.852 0.702
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Fig. 5. Response Spectrum of the Selected Input Ground Motions
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Table 2. Lateral Drift Limits Corresponding to Damage Limit States

Damage limit state Dutta HAZUS Jeon etal.
(1999) (1999) (2014)
DS1 No 0.005 - -
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DS3 Moderate 0.015 0.010 0.010
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DS5 Complete 0.050 0.050 0.040
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Fig. 8. Seismic Fragility Curve of Pier P664 at Each Earthquake Intensity Range

Table 3. Median Value at Each Earthquake Intensity Range for Pier P664

o Median value (g) at each earthquake intensity
Dam;ife“m" Dutta(1999) HAZUS(1999) Jeon et al.(2014)

1.0g 1.5g 2.0g 1.0g 1.5g 2.0g 1.0g 1.5g 2.0g

DS2 0.62 0.76 0.84 0.51 0.58 0.59 0.51 0.58 0.59

DS3 0.82 1.09 1.31 0.73 0.95 1.10 0.69 0.86 0.99

DS4 0.93 1.24 1.54 0.87 1.19 1.49 0.83 1.11 1.36

DS5 - 1.40 1.74 - 1.40 1.74 - 1.38 1.71
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