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A comprehensive method is proposed for evaluation of physical and functional performance of highway
transportation systems on the basis of scenario earthquakes. First, the earthquake motion prediction model EMPR is
used to obtain spatial distribution of ground motion intensity due to selected scenario earthquakes. The intensity
map is superimposed upon a digital map of transportation network. By combining these two with fragility relations
on GIS, a set of damage probability of network components is obtained. Next, a three-step algorithm to evaluate the
post-earthquake functional performance is employed. The algorithm includes procedures (a) to generate a number
of damage patterns using Monte Carlo simulation method, (b) to load the network with O-D trips using a modified
incremental assignment method, and (c) to assess the network performance related to links, cross-sections, centroids,
O-D pairs, and the total network. The results of performance assessment provide average values, distributions and
correlation of aggregate and non-aggregate attributes which describe the traffic behavior under seismic risks.

Keywords: Scenario Earthquake, Highway Transportation Network, Fragility Assessment,
Modified Incremental Assignment Method, Performance Evaluation
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Fig.2 Distribution of selected precaution faults
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Fig.3 JMA seismic intensity on baserock

Fig.4 JMA seismic intensity on sedimentary layers
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Tablel Damage probability matrix

lua |ASOD|ASOB| Asta | As
50 1.000 | 0.013 | 0.003 | 0.000
50 1.000 | 0.037 | 0.007 [ 0.000
(S| 1.000 | 0.082 | 0.019 | 0.000
60 00O | 1.000 | 0.322 | 0.190 | 0.102
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Fig.5 Highway network model in Hanshin region

Fig.6 Probabilities of link failure due to the scenario
earthquake
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() Traffic volume and trip length
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Fig.7 Relationship between satisfied traffic volume, total trip
length, and total travel time
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Fig.8 Correlation between cross-sectional traffic volume at
Suma and Kyobashi sections
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(b) Traffic volume and travel time
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Fig.9 Relationship between average O-D trip length and
satisfied traffic volume
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(a) Traffic volume and trip length  (b) Traffic volume and travel time

Fig.10 Improvement of satisfied traffic volume, total trip
length, and total travel time
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