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Mangalathu S, Soleimani F, Jeon J S. Bridge classes for regional seismic risk assessment: Improving HAZUS models[J]. Engineering Structures,

2017, 148:755-766.
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Xiong C, Lu X, Hori M, et al. Building seismic response and visualization using 3D urban polygonal modeling[J]. Automation in Construction,

2015, 55:25-34.
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Lu X, Han B, Hori M, et al. A coarse-grained parallel approach for seismic damage simulations of urban areas based on refined models and
GPU/CPU cooperative computing[J]. Advances in Engineering Software, 2014, 70(7):90-103.
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Table 1. Parameters of the Random Variables Associated with the
Consequences (Costs in US$ Refer to the Year 2012)

T -3 5 KL  stributi
© FIREE. A T Pistribution

. Random variable Mean COov type

© FREHEAF — a a
@ ADT Varies DNA DNA

@ ADTT/ADT ratio Varies® DNA* DNA®

@ Rebuilding costs 1,292 (US$/m?)*  0.2° LN*

@ Compensation for truck drivers  29.28 (US$/h)*  0.31* LN*

@ Detour speed 30 (km/h)* 0.15* LN*

@ Embodied energy for concrete 3,022 (MJ/m’)® 0.2 LN°®

O il BAT 2. WATIE . ﬁ$ N @ Embodied CO? for concrete 414 (kg/m’)® 0.2° LN¢
@ Embodied energy for steel 245,757 (MJ/m’)®  0.2¢ LN°®

@ Embodied CO? for steel 9,749 (kg/m’)®  0.2¢ LN¢

3 . e N Length of detour Varies® DNA* DNA®

12 5% . YAk % 2 + i 38 © Leng

® %% %t % » LE ﬁ? ~ BT 5 7"&\% @ Wagc for car drivers 23.36 (US$/h)*  0.28* LN*
@ Vehicle occupancies for cars 1.5% 0.15* LN*

@ Vehicle occupancies for trucks 1.05* 0.15% LN*

[ B780 R #, ’?,f' N i{&}ijﬂiﬁi @ Running costs for cars 0.4 (US$/km)*  0.2° LN*
@ Running costs for trucks 0.56 (US$/km)*  0.2* LN*

@ Time value of a cargo 3.81 (US$/h)? 0.2° LN*

@ Value of a statistical life 6,200,000 (US$)" 0.45° LN*

@ Cost value of CO; emission 26 (US$/t)¢ 0.45¢ LN°¢

@ Car CO, emissions 0.22 (kg/km)® 0.2¢ LN°®

@ Truck CO, emissions 0.56 (kg/km)® 0.2¢ LN°¢

Note: ADT = average daily traffic; ADTT = average daily truck traffic;
COV = coefficient of variation; DNA = does not apply; LN = lognormal.

Dong Y, Dan M F, Saydam D. Pre-Earthquake Multi-Objective Probabilistic Retrofit Optimization of Bridge Networks Based on Sustainability[J].
Journal of Bridge Engineering, 2014, 19(6):04014018.
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Zanini M A, Faleschini F, Zampieri P, et al. Post-quake urban road network functionality assessment for seismic emergency management in historical
centres[J]. Structure & Infrastructure Engineering, 2017:1-13.
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